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INTEODUCTION. 



The Bill promoted by the Crystal Palace District Gas Company, in 
the Session of 1877, had for its object the repeal of the 17th section 
of their Act of 1873, so far as relates to the maximum quantity of 
snlphur to be contained in the gas supplied by the company. That 
section requirei» that the gas *' shall not contain more than 20 grains 
of sulphur in any form in 100 feet.'' The company are liable (under 
the 36th section of the Gas- Works Clauses Act, 1871) to a penalty of 
£20 for every day in which the sulphur impurity is in excess of the 
prescribed amount. 

The Bill promoted in the same Session by The Gaslight and Coke 
Company sought to repeal sections 30 and 51 of their Act of 1876. 
Under section.30 of that Act it is provided that the Referees (appointed 
under the City of London Gas Act, 1868) shall, from time to time, 
ascertain with what degree of purity the company can reasonably be 
required to make and supply gas continuously, without occasioning 
a nuisance to the neighbourhood in which the works are situate, and 
shall thereupon prescribe and certify the maximum amount of 
impurity, in each form, with which gas supplied by the company 
shall be allowed to be charged. Section 51 enacts that if on an 
average of three days, the gas supplied by the company from any 
station is of less purity than it ought to be under this Act, the com- 
pany shall forfeit a sum of £50 for each station in respect of which 
they are so in default. 

Under the 30th section the Referees have fixed the maximum 
amount of sulphur allowable in the gas manufactured by the com- 
pany at their Beckton, Bow, and Bromley works, at 15 grains per 
100 feet in the summer, and 20 grains in the winter ; for gas made 
at the other works of the company, at 20 grains in the summer, and 
25 grains in the winter. 

In the preamble of their Bill the company stated that the pro- 
visions of the Act of 1876 had been found to operate injuriously to 
the company, without securing any adequate advantage to the con- 
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sumers, and it was therefore expedient that the same should be 
repealed. 

The arguments employed and the evidence given in support of both 
the Bills was to the effect that the purification of sulphur from g^ to 
the extent required involved, first, the production of a nuisance in 
the neighbourhood of the works, and secondly that the retention of 
the amount of sulphur remaining after the ordinary modes of parifica- 
tion had been adopted did not result in any detriment to the 
consumers of gas. 

On the other hand, the opponents of the Bills contended that gas 
might be effectively purified from sulphur without producing any 
nuisance in the neighbourhood of the works, and further that the 
presence of an excess of sulphur in gas was productive of damage to 
the consumers. 

In each case the Committee declared the Preamble of the Bill not 
proved. 
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Mr. FHiiiBBiCK, Q.C., Mr. Michael, and Mr. Fauli appeared for the pro- 
moters; Mr. Cbipps, Q.C, and Mr. O'Haba for the Metropolitan Board of 
Works, petitioners against the Bill. 

Mr. O'Haba, at the sitting of the committee, applied that this Bill and 
the Bill of The Gaslight and Coke Company might be taken together, on 
the ground that the questions involved in each were similar. The object 
of the present Bill was to amend the 17th section of the Crystal Palace 
District Gas Act, 1878. That clause provided that the gas supplied by the 
company should not contain more than 20 grains of sulphur in any form 
in 1(X) cubic feet of gas. The promoters sought by this BUI to be relieved 
from that condition. The Gaslight and Coke Company by their Bill also 
sought to be relieved from a similar obligation under a somewhat different 
form. By their Act of last session, which revised many of the provisions 
of the City of London Gas Act, 1868, three gentlemen, called Gas Beferees, 
were appointed b^ the Board of Trade, and it was the duty of these 
Beferees to prescribe, from time to time, the maximum amount of sulphur 
impurity to be allowed in the gas supplied by the company ; and to that 
duty was attached the condition that they should ascertain with what 
degree of purity the company could supply gas continuously without 
occasioning a nuisance in the nei^hbournood in which their works were 
situated. But both Bills, though different in form, related to the question 
of the maximum amount of sulphur impurity to be allowed in gas. In the 
one case, the maximum amount was prescribed in the company's Act ; and 
ia the other, the amount was to be prescribed under special conditions 
mentioned in the Act. He (Mr. O'Hara) appeared with his learned friend 
Mr. Cripps in this case, and with Sir E. Beckett in the next, which was 
the larger case, and they were exceedingly anxious on this point. Of 
course an investigation like this involved the examination of scientific 
witneBses, f^d other persons whose attendance it was difficult to obtain, 
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and whose remnneration was a matter of great consideration to the Board 
and to the Corporation, for whom he appeared. He had, therefore, to ask 
the committee to allow Mr. Philhrick to open the case for the Crystal 
Palace District G-as Company, and, when the evidence on that Bill had 
been heard, the committee would sospend their decision nntn after they 
had heard the case of The Gaslight and Coke Company. He admitted 
that he was asl^ig for a sUgfat departoie from the osnal conrse, but he 
thought it was one which would b« most conyenient for the conmiittee, 
and advantageous to the public. 

Mr. Michael said he appeared for the gas companies in both cases. It 
was not for >iiTn to dictate to the committee what course they should 
adopt, but he thought he could put before them some considerations to 

Srove that it was not desirable to adopt the course suggested by his learned 
nend. Although it was quite true that the objects of the two Bills, so 
far as the sulphur question was concerned, were identical, the matters 
which the committee would have to consider, in coming to a decision on 
each, were as diverse as they could possibly be. In the first place, the area 
supplied by each company was essentially different ; the one was suburban, 
the other was entirely metropolitan. Now the circumstances attending the 
production of gas and the dealing with the refuse products were in each case 
different. In the surrounding •j^iaces the parties who appeared in opposi- 
tion to the two Bills were quite different persons. In the case of the 
Crystal FaJace District Gas Company, the Metropolitan Board of Works 
obtained a loctu standi before the Beferees, because the company, 
although not a metropolitan company, supplied gas within a small portion 
of the metropolitan area. In the case of The Gaslight and Coke Company, 
the Metropoutan Board and the Corporation appeared to oppose, and was 
it fair that the promoters of the first Bill, being a smaU company, should 
be put to the expense of attending before the committee, and waiting the 
whole course of the proceedings of a large company with immense revenues, 
and having a considerable number of witnesses to call in support of their 
case, when the question which the committee would have to decide was, 
as he ventured to assert, knowing the particulars of both Bills, entirely 
different in each ? In the Crystal Palace District Gas Company's case, 
the question pure and simple was whether or not the restriction as to the 
quantity of smphur other than sulphuretted hydrogen should be allowed 
to continue. In the case of The Ghulight and Coke Company there were 
complicated questions with reference to the duties of the Gas Beferees. 
These questions did not affect or interest the promoters of the first Bill, 
as the Beferees had no control over the gas supplied by them. In truth, 
what he considered the crucial point of the whole matter was this, that 
it did not follow at all that the decision in the one case would govern the 
decision in the other. The case which would be presented for the 
Crystal Palace District Company would be so x>laced before the com- 
mittee that they would be able to come to a decision upon it without any 
reference to tiie circumstances which would be afterwaords brought before 
them on the other Bill. 

The committee having deliberated, 

The Chaibman said the committee felt -3iat, though the parties had a 
ri^ht, according to practice, to have the two cases heard separately, they 
might, with a view to economize time and expense, hear the promoters of 
botn Bills together, then take the opposition to the Crystal PaLaoe District 
Company, and dismiss them from attendance, hearing the opposition to 
The Gaslight and Coke Company's BiU afterwards. It seemed a rather 
unneoessary expenditure of time and money that the cases of the promoters 
of the two Bills, if they were really and substantially the same, should be 
heard twice over. 

Mr. MiOHAEii said the committee would find they were entirely the 
reverse. Except the scientific portion, there was nothing in common. 

Mr. O'Haba said he would then propose to his learned friend to take 
the larger case flrst.^ 

Mr. MiOHAEii declined to consent to such an arrangement, which he said 
would be grossly unfair. The witnesses for The Gaslight and Coke 
Company were not present, ^o begin with, and he was not prepared to go 
on with that Bill. 



d 

Alter soxoe farther conversAtion, the committee decided to proceed in 
tibe usual course with the first Bill. 

li^. Philbbick opened the case lor the promoters. In doing so, he said : 
Sir, it devolves upon me to state to the committee the case of the first Bill 
before ^ou, which is that of the Crystal Palace District Gas Company, and 
which IS, as you have heard from my learned friend, Mr. O'Hara, a short 
Bill. It see^ to accomplish its object with singular brevity and directness 
— ^namely, to repeal a portion of section 17 of the company's Act of 1873, 
which restricts the maximum quantity of sulphur to ohb contained in the 
gas to 20 ^ains per 100 cubic feet, with the proviso that nothing in the 
repeal shall axLihonze the presence of sulphuretted hydrogen in the gas to 
be supplied to the consumers. Now, sir, from what has passed in a pre- 
liminary discussion, I am afraid that the committee may have formed the 
opinion that the matter embodied in this Bill is likely to involve con- 
siderations of a highly scientific and delicate nature. I think, if I am 
sufficiently able to explain that which, I trust, I in some measure appro- 
eiaite myself, the matters in this Bill will not resolve themselves into any 
considerations of that kind, or involve such minute and delicate analyses 
as seem to be hinted at. If I shall be successful in conveying to the com- 
mittee what has been brought to my mind, the matters that will have to 
be disposed of will depend not entirely on chemical or scientific results 
of amuysis, bivt upon what I may rather call physical considerations ; and 
if at all I venture, in the course of the remarks I am about to make, to 
describe the Mstory of gas-making, the committee will understand it is 
simpl;^ for the purpose of enabling them to follow the evidence, and to 
brin^ it to a point at once, instead of troubling them with a great quantity 
of scientific analysis, and the results of rather elaborate tables, which have 
had to be gone through in order to get at what I shall be able to state 
briefly. I may mention at once that the position of the Crystal Palace 
District Gfi,s Company difiers entirely from that of the large companies, 
or rather lar^e company who supply London. I say large company, 
because, practicaUy, on tne north side of the Thames there is but one 
company, The Gaslight and Coke Company, who, by a series of amalga- 
mations and extensions, have become the great supplier of gas on that side 
of the Metropolis. We, the Crystal Palace Company, are situate on the 
south side, and we were originated and incorporated under a deed of 
settlement in the year 1864, shortly after the Exhibition was removed 
from Hyde Park to Penge. It so happened that in the year 1855 the 
Metropolitan Board of Works were organized and incorporated chiefly for 
the purpose of removing the sewage of London out of the Thames, and of 
constructing a large system of drainage for the Metropolis. In drawing 
the line for the metropolitan area to be under their jurisdiction, it was so 
drawn as to include a portion of the suburban district — about one-third of 
it — ^which was within the limits of supply of the Crystal Palace District 
Gas Company ; and in that way, and in that way only, did we become, as 
it were, under the jurisdiction of the Metropolitan Board of Works. In 
1858 we obtained parliamentary powers, and put ourselves under the Gas- 
Works Clauses Act of 1847. That Act is a general Act, which is incorpo- 
rated in all Acts of gas companies throughout the country, and it contains 
a series of clauses applicable to such undertakings, framed much as the 
Lands Clauses, or the Police Clauses, or the Town Commissioners Clauses 
(which are general Acts) are framed. By those clauses, under which we 
were until tne Act of 1873, we were bound to supply gas of not less than 
12 candles illuminating power. We had a maximum price of 6s. per 1000, 
and under our Act we obtained power to raise our capital, subject to Xhe 
ordinary restrictions — ^that is to say, our maximum dividend not exceeding 
10 per cent, per annum. In 1865, our district having increased, we came 
to Parliament, and got powers to raise additional capital ; and in 1873 we 
obtained a further Act, the 17th section of which we propose to partially 
repeal by the Bill now before the committee. The necessity for coming to 
Parliament in 1873 arose from the fact of the growth of our district, and 
our resources not being adequate to supply our consumers without a 
further expenditure of capital. We had at that time raised a considerable 
portion of our capital, not at 10 per cent., but at G per cent. ; we had exer- 
cised our borrowing powers, and we had for years been doing that which 
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we have continued, thinldng it the right conrse for the company, and a 
course the best adapted to our own interest and the interest of our con- 
sumers, all in the same direction — we have been, so far from charging our 
maximum price, keeping our price down — ^we were raising our capital 
only when compelled, and not raising it to the maximum amount of divi- 
dend which we were entitled to charge, so that in consequence we were 
supplying ^as in the suburban districts practically as advantageously as 
gas was being supplied within the Metropolis itself ; and in addition we 
were burdened with a very small capital in proportion to the amount of 
the district we were supplying, and the extent oi the gas we were making. 
When we came to Parliament in 1873, the Metropolitan Board of Works 
appeared to oppose us, and what they wanted to do was to include us 
within metropolitan gas legislation, and to bring us to the level of a metro- 
politan gas company, putting us under the Referees and under the restric- 
tions that were then in existence as to the metropolitan companies. You 
may, sir, perhaps know — ^but it is not for me to anticipate the case of The 
Gaslight and Coke Company — but you will certainly hear at great length, 
and I may state it shortly, that the metropolitan gas companies in the 
years 1868 and 1869 were placed under a tribunal cadled the Gas Referees, 
appointed by the Board of Trade. The gas was directed to be tested by a 
number of gentlemen called Gas Examiners, and the general provisions 
of the system of gas legislation then in force in the Metropolis involved a 
maximum price to be cnarged for the gas, with a power on the part of the 
companies to come before commissioners appointed by the Board of Trade 
to revise the price in case they desired to increase the maximum, and 
there was a similar power of revision, in the interests of the consumers, 
before the same commissioners, in case the consumers desired to reduce 
the price of the gas. The commissioners were a body who have since 
become extinct. They were to consist of an accountant, a gentleman 
practically versed in gas manufacture, and a barrister, who presided as 
chairman. My learned friend, Mr. F. S. Reilly, presided; Mr. Patti- 
son was one of the commissioners, and Dr. Odling was the 
third commissioner. That system was alleged by the Metropolitan 
Board of Works and by the Corporation to work to some extent preju- 
dicially to the interests of the consumers ; and in the year 1875 a very 
lengthened investigation took place in Parliament before a committee, of 
which Mr. Forster was the chairman. The result of that inquiry was that, 
although no legislation took place with regard to The Gaslight and Coke 
Company, certain principles were arrived at which formed the basis of an 
Act then passed, affecting only the Commercial Gas Company ; and, in 
1876, these princi^es were embodied in an Act affecting The Gaslight and 
Coke Company. But these provisions and the whole of that legislation 
were applied to the Metropous properly so called, and never touched and 
never anected the Crystal Palace District Gas Company. In 1873 it was 
desired by the Board of Works to include us within their limits, and subject 
us to metropohtan legislation ; but after some considerable discussion, the 
committee thought we were not a company falling within the purview 
of that legislation, that we were exceptional, and that our case depended 
entirely upon its merits, and they excluded us from the operation oi metro- 
politan Acts. The chairman said : " The opinion of the committee is that 
each of these companies as they come before Parhament ought to be taken 
upon their merits. This case is not to be taken as a precedent with refer- 
ence to any of the metropolitan districts. It is on€ which the committee 
have thought exceptional, and depending entirely upon its own merits." 
So that the attempt of the Metropolitan Board of Works to subject us to 
metropolitan gas legislation entirely failed. The question was then set at 
rest — and I think I may say set at rest for ever — that we were not a metro- 
politan company, but were to be dealt with like other gas companies. 

Mr. Cbipps : I assume my learned friend would not state this unless it 
had some bearing, and if it has, it has some importance ; the fact is, the 
committee did not decide whether they were within or without these 
obligations, but that it was a case to be taken by itself. Some of the 
regulations, or a great many of them that applied to the metropolitan 
companies, were put in, and others were left out. 
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Mr. Philbbick : My learned friend, Mr. Cripps, did not follow me. I 
read the exact words that fell from the chairman. 

Mr. Cbippb : Then you went on to say that you were entirely excluded 
from the legislation oi the Metropolis ? 

Mr. PHiiiBBicK : I say we were not included in the general Acts of the 
legislation of the Metropolis. In the Bill, however, which we brought 
forward at that time, and which was principally a money Bill, we said 
that we were willing to give the consumers the benefit of an increased 
illuminating power in the gas. I have told you that we were under the 
Gas-Works Clauses Act of 1847, with a limit of 12 candles ; but we then 
volunteered to place ourselves under an obligation to supply 14-candle gas. 
That was a voluntary obligation undertaken by us. The 17th section of 
our Act then provides — " And such gas shall not contain more than 20 
grains of sulpnur in any form in 100 cubic feet of gas." Those words we 
are now proposing to repeal. I will just tell the committee how they 
came to be in that Act. In the cross-examination of Mr. George Wilson 
Stevenson, the very eminent gas engineer, who was a witness for the pro- 
moters of that Bm, he was asked whether there was any clause in 
the Bill, as then introduced, as to purity — that is page 25, question 161. 
It was an immaterial question, because I think I was then representing 
the Metropolitan Board of Works, and it was a question that fell from 
me : — " By the by, there are no clauses in the Bill as to purity, are there ? 
(A.) I think not ; I do not remember that there are. — (Q.) Nor are there 
any in the Act of 1871, are there ? (A.) Yes. — (Q.) Except as to sulphu- 
retted hydrogen? (A.) Yes. — (Q.) Not as to sulphur or ammonia, nor any 
product of sulphur, except only as to sulphuretted hydrogen ? (A.) Just so. 
I think it is quite right mat there should be clauses inserted to protect the 
consumer from an undue amount of sulphur and ammonia." And there 
I left it. That was Mr. G. W. Stevenson, who was a witness on the part 
of the promoters of the Bill ; and when he came to be re-examined by my 
learned friend, Mr. Horace Lloyd, he was asked this : — " At present they 
are under no test for purity, and you say there is a test for sulphuretted 
hydrogen by the Act of 1871 ? (A.) Yes.— (Q.) You think there should be 
one as to sidphur. (A.) I think there should be one as to the maximum of 
sulphur. — (Q.) What quantity of sulphur ? (A.) I think 20 grains. The 
promoters have not consulted me upon that point at all. I think it is 
quite right." "Upon that the 20 grains were put into the Bill in the shape 
in which it is now an Act ; and it is because we have found that that 
which was then supposed to be an ordinary limit which might fairly be 
fixed, and which would be carried into practical working in the manijiac- 
ture of gas, without either nuisance, or mcovenience, or undue expense, is 
intolerable and almost impracticable, and produces no useful result at all 
to the consumer, that we are here asking Parliament to remove that 
restriction as to the sulphur compounds. Now, sir, having told you how and 
why it came into the Bill, there being no restrictions before, I shall 
trouble the committee with a few observations as to what these sulphur 
compounds are, and how they come to be present in the gas which is 
manufactured for commerce. Roughly speaking, the manufacture of coal 
gas is carried on by distilling the coal m sealed vessels called retorts, ex- 
posing them for some time — six or seven hours — ^to a bright red heat, the 
effect of which is to send off a portion of that which is within the retort 
in the shape of volatile matters, leaving behind the residuum, which we 
all know as coke. These volatile matters, the product of distillation, 
contain tar and ammoniacal liquor, which, the moment the vapour cools, 
condense and become liquid: but in the gas which remains there are 
certain foreign substances — pCThaps I may call them impurities — and those 
impurities may be classed as follows : — One is ammonia — there is a large 
quantity of ammonia ; secondly, there is a large quantity of carbonic acid; 
thirdly, there is sulphuretted hydrogen; and fourthly, there is the pre- 
sence of what are called "other sulphur compounds," which are not 
exactly determined by the resources of chemistry up to the present 
moment, but which are known as sulphide of carbon. The ammonia in 
the ^as is partly extracted ; its presence can be detected exceedingly easily 
by htmus or turmeric paper — that is one test for it — and it is removed 
from the gas by the processes called washing and scrubbing, to which the 





gfts is subjected— that is to say, by treating it with water in certain Vesselfl 
called washers and scrubbers. The presence of ammonia is not objec- 
tionable in one respect; bnt it is objectionable to gai mannfactnrers, 
because its presence tends to decrease the illuminating power. If you get 
a large quantity of ammonia in your gas you get less illuminating power, 
so that u you nave an excess of ammonia, what you have to do is to put 
more cannel into the retort, and thus increase the ughting power of the gas. 
Ammonia itself is productive of no particular nuisance. The presence of 
carbonic acid is very easily ascertained. You have only to take a little 
clear lime water, send the gas through it, and if there is carbonic acid 
you turn it milky white, and make tne water c[uite cloudy — that is very 
easy, and there is no difficulty at all in removing it. Then there is the 
sulphuretted hydrogen. Now, sulphuretted hydrogen, as we all know, 
is an exceedingly foul and offensive gas. It is a gas which,[wherever it exits, 
creates great nuisance and inconvenience, and while it is always present 
in crude gas as manufactured and produced in the retort, it never is, or 
never ought to be, present in the purified gas delivered to the consumer. 
It can be got rid of by proper means of purification, and practically it 
always is got rid of ; so that that remote quantity which an analyst calls a 
trace — which, I believe, means, in chemical language, enough to satisfy 
him that it is there present, but in a quantity which is inappreciable — 
does not exist, or scarcely ever exists in the gas as it is delivered 
to the consumer. It can be removed, or used to be removed, by liine: 
but some years ago it was discovered that a substance called hydrated 
peroxide of iron, under proper conditions, entirely absorbs the whole of 
this deleterious sulphuretted hydrogen, and when the gas is purified by 
the process of the peroxide of iron, the sulphur becomes precipitated in it, 
or, rather, comes into it in a solid form, and I believe modem science has 
shown a means of extracting it from the oxide, so that the oxide becomes 
available for use again, and chemists have shown the manufacturers how 
to avail themselves of the sulphur thus extracted from the gas. Now, sir, 
I have dealt with all the impurities found in the gas delivered from the 

5nrifiers, except the sulphur products other than sulphuretted hydrogen, 
'hose sulphur products were discovered by Dr. Letheby some 20 years 
ago, though their existence had been suspected for some time. They are 
impurities which are not discoverable in crude gas, but which are 
given off only when the gas is burnt. Suppose you were to allow the gas 
to escape from a pipe, you would not detect them, or could not detect 
them chemically then. The only way in which, up to the present moment, 
they have been detected chemically, I believe, is by burning the gas at 
the rate of half a foot an hour for ^ hours in a closed chamber that con- 
tains the products of combustion. You will then find that there is 
undoubtedly present sulphide of carbon — that is the name given to it 
for want of a better distinction — and this body, and this body only, is that 
which is designated " other sulphur compounds " in the gas. It neces- 
sarily arises from the combustion of ordinary coal gas, and I believe that, 
as a matter of fact, between 80 or 40 grains — some 83 grains — is about the 
average in gas which is not purified from this substance. Now, sulphu- 
retted hydrogen, as it is always a nuisance, is prohibited in various gas 
Acts, but to this day, except in the Metropolis, and a few places in the 
country, there is no limit and no restriction about these other sulphur 
compounds in the gas. At Birmingham and Manchester, and other great 
towns in the kingdom, where the municipalities supply their own gas, they 
are absolutely without limits in this respect. Paris, which is most 

Particular, and where the most exhaustive scientific experiments have 
een made with regard to the presence of, and the alleged deleterious 
effects of these sulphur compounds in the gas, is also without a restriction. 
But in London the Beferees have a power, vdthin certain limits, to say 
how much of these ** other sulphur compounds." shall be present in the 

Sas. They have power to fix it between 80 ^prains and something less, 
ut we are put — and I believe we are the sole instance almost in the king- 
dom (there may be two or three other cases) — ^we are put under the hard 
and fast line of 20 grains per 100 cubic feet of this impurity. I hope the 
committee will pardon me if I venture to call their attention to the 
extremely inappreciable quantity of this impurity in the gas. You see, ii 



you turn to it at once, how misleadini^ the matte): really is— it is ^ graina 
(that is weight) per 100 cubic feet (which is volume), so that yon are com- 

Saring weight with Tolnme. It would be a much fairer comparison. I 
hmk, if you compared volume with volume, or weight with weignt. 
Now, let me see what it is. One hundred cubic feet of gas weigh, taMng 
it at the ordinary specific gravity, 22,500 grains, and the 20 grains of these 
"other sulphur compounds" that are allowed by the 17th section occupy 
'0088 foot— that is, ^(f&oths of a foot. Increase it to 40 grains and it is 
'0018, or f AfKto^hs ; whicn, of course, is almost inappreciable. I have stated 
it by weight. Now let me state it by volume. It would be 6 cubic feet in 
10,()00, or 1 in 2000. But now suppose there were 40 grains, which is the 
maximum almost that has ever oeen found after a large number of test- 
ings. These products, as I have told you, are only to be detected when 
&e gas is consumed by combustion, and when the gas is so consumed 
they become a double quantity — ^that is to say, they produce 80 grains of 
sulphurous acid gas per 100 cubic feet, or just l-15tn portion of one cubic 
foot. So that to get one cubic foot of sulphurous acid gas, which will go 
easily into the crown of a man's hat, I have to bum 1600 cubic feet of the 
gas supplied. Now, when I have burnt 1500 cubic feet of the gas supplied 
as a necessary consequence of the combustion, it produces two things — 
vapour and carbonic acid ; and, necessarily, the 1500 cubic feet of gas 
would produce 1000 cubic feet of carbonic acid, so that my one foot of 
sulphurous acid and vapour is diluted with 1000 times its volume of carbonic 
acid gas. Now there is another fact I may mention which may be known to 
you. An ordinary adult human being respires carbonic acid gas which is 
equivalent to two ordinary 3-f eet gas-burners ; and in the most crowded 
theatres, where the atmos]phere has been analyzed, the amount of carbonic 
acid discovered by analysis is 0'32 — rather less than a third — ^per cent.; 
and now what I have mixed with that quantity I have to divide by 
1000, before, at 40 grains of sulphur impurity per 1000 feet of gas, I 
get any product of combustion that can possibly even include sulphur, 
whether deleterious or not. So you will have, from the most exact scientific 
evidence^ that, even under the most unfavourable conditions, I have got it 
mixed with 1000 times its volume of carbonic acid, and I have got the 
whole of that in the proportion of one-half millionth in the volume of 
the atmosphere, and that is the worst result there possibly can be. Taking 
the maximum of carbonic acid that has ever been discovered under such 
unfavourable circumstances as I have mentioned, you are dealing with a 
matter which is so inappreciable as to be positively one half-millionth of 
the volume. If I have made these figures clear to you — and they will be 
spoken to by a very eminent gentleman indeed, Dr. Odling, whose calcu- 
lation it is really (and he is one of those commissioners that we have heard 
mentioned, appointed as practically conversant with the make of gas) — if I 
have brought it home to you, the committee will see how small a quantity 
it is that we are dealing with — utterly inappreciable, you will find. I will 
not now detain you by going into other calculations, but I may state that 
we have had experiments made. There is one company in London who 
have always been held up as a model, and they have been to some extent a 
terror to other companies. They have been fortunate in having one of the 
ablest gentlemen connected with the manufacture of gas, taking an active 

gart in the management ; I mean the South Metropolitan. That company 
ave supplied pure gas cheaply, and have carried out the process of gas 
manufacture so well as to be held up as the good child whom all others are 
to copy as an example. Mr. Livesey, the manager of those works, placed 
a room at the oisposal of some eminent chemists whom I shall 
call before you, and in that room was burnt gas manufactured by his 
company, which had not been purified from any of the sulphur com- 
pounds, and contained between 33 and 35 erains per 100 cubic feet of 
them. That room was an ordinary room ; it had a door, a fireplace, and 
two windows, and the gas was burnt there for hours, and, after about six 
hours of burning, the maximum amount of sulphur impurities found in 
the atmosphere, whether or not the burning were continued for a greater 
or less time, was this — it showed substantially this, that in an ordinary 
room where gas is burnt you may divide the atmosphere into three zones. 
There is one about 18 inches from the ceiling, caused by the heat of com- 
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bustion, and is about 20 degrees above the ordinary temperature of the 
room. After about five or six hours burning the hydrometric conditions 
there are bad, and the bulb of the thermometer is very dry. At 18 inches 
down from the ceiling to about 5 feet six inches, or something of that sort, 
which is about the height of an ordinary individual, is the middle or 
temperate zone ; and at 18 inches from the floor there is a third and 
distinct condition of the atmosphere. In the middle zone, in the most 
unfavourable conditions, burning gas without these impurities extracted, 
you would have to be shut up as close as possible, and have to respire that 
atmosphere, and nothing else, for five or six hours before there could 
possibly enter into the system one-tenth of a grain of sulphurous acid ^as. 
Well now, sir, it may be common knowledge to all of us — certainly, if I 
may venture to say so, it was brought home to me personally in a peculiar 
manner — ^that the burners which are employed in our houses do not con- 
sume all the gas, and that a great deal of the annoyance found from the 
ordinary domestic use of gas is because a great quantity of the gas that is 
delivered from the pipe escapes into the atmosphere of the room without 
being consumed. 1 have heard in these rooms, over and over again, by 
scientific witnesses, that a perfect burner, if you can get it — an ideal 
model burner — is so to regulate the combustion of gas behind it, that, at 
the point of combustion, where the spark comes to the gas, you have no 
pressure ; that is to say, that the flame consumes all the gas as it is deli- 
vered, and none escapes into the atmosphere unconsumed. As to any of 
these sulphur compounds that escape into the atmosphere unconsumed, 
there positively is no question, and could have been no question, because 
they cannot be detected even by analysis, and it cannot be suggested that 
they cause practical inconvenience to a single human being, or damage to 
a single farthing's worth of property. All these calculations I have been 
giving you, and all these minute quantities, are upon the supposition that 
the gas is absolutely and perfectly consumed, which we know it really is 
not. But if you take into consideration that in all places where gas is 
burnt, where the ventilation is good and sufGlcient, there is positively no 
inconvenience felt, and the presence of these sulphur compounds cannot 
be detected, or, if detected, only in the minute proportion which chemists 
call a trace ; so that, if gas is burnt under ordinary and fair conditions, 
the presence of these sulphur compounds is absolutely immaterial, and if 
it is burnt even for the purpose of satisfying the chemist as to what 
amount of sulphur he possibly can get, it comes to so small a proportion as 
to be practically inappreciable. Still, although most minute, if it is 
noxious and hurtful, it should be removed at any cost, if it can be. But I 
state broadly, in the presence of those in authority (the Metropolitan 
Board of Works here), that the researches of chemistry show that even in 
a laboratory test you cannot remove it. It is utterly impossible to remove ; 
and, in the practical working, such as is necessary in the manufacture of 
gas^ all that you can do, by the best means at present devised by the most 
eminent chemists, is to take out from something between 80 to 40 grains 

?er^lOO cubic feet of gas, so as to reduce it to something under 20 grains, 
'hat is all you can do. You can remove from one-fifteenth to one-ten^ 
of the quantity there present. Now, in order to do that, let me tell you 
what is to be done. You have to resort to lime purification. Formerly all 
gas was purified by lime. When the properties of oxide of iron were disco- 
vered, it was had recourse to, partly only at first, because there was a 
patent, and it was protected by royalties, out of which arose litijgation. 
But the result of working by lune is this : In removing the impurities of 
gas, the lime employea becomes exceedingly foul and exceedingly 
offensive. The ordmary way in which purification is accomplished is 
first to pass the gas through purifiers, in which the lime is put on trays. 
Tou take out the carbonic acid by the first, and by the second you take out 
the sulphuretted hydrogen. It has been found that, after this, the 
objectionable bisulphide of carbon, or sulphide of carbon, exists in the 
gas, and the only way of removing the small quantity that practically 
can be removed is to expose the gas to the action of dry Hme already 
saturated with sulphuretted hydrogen. First of all the gas is passed over 
the lime, to remove the sulphuretted hydrogen, and then the mne, which 
is thoroughly saturated with sulphuretted hydrogen, and is in the foulest and 
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most objectionable condition that it possibly can be. has a chemical affinity 
for these ** other sulphur compounds." But, in order that it may thus act 
upon i^e ** other sulphur compounds/' you have to keep it in this foul and 
highly obiectionable state, and when, ultimately, you discharge these 
lime purifiers, you create an enormous nuisance in the neighbourhood — I 
say nothing of the men. 

The CHAiBif AN : Will you allow me to interrupt you ? I thought you 
spoke of a second tray of Ume, by which the sulphurous particles were 
extracted, but now I think you say it is the same. 

Mr. Philbbick: No; the first purifier removes the carbonic acid, the 
second the sulphuretted hydrogen. If you will allow me, I will just 
mention how it is done. I think there are two vessels, which are lime 
purifiers, and which have trays of lime in them — several trays of lime in 
each. The lime is spread so as to afford the greatest amount of surface for 
the gas to travel over. The first of these processes adopted by us removes 
the carbonic acid, and the second removes the sulphuretted hydrogen, and 
being saturated with it, it acts upon these other obscure sulphur com- 
pounds. Then a third tray is fiUed with the oxide of iron, and that 
removes the residue of the sulphuretted hydrogen ; and we must do that, 
because, keeping the second tray charged to the full, saturated with sul- 
phuretted hydrogen, it does not remove any of the sulphuretted hydrogen that 
after that period of saturation passes over it. If once you have got it f uUy satu- 
rated, then all it does is to take the other sulphur compounds, and you 
must treat it with oxide of iron afterwards, to get the sulphuretted hydrogen 
from it. I say nothing of the offensive nature of the lime which has to 
be removed from that purifier by the men ; it is difficult to get them to do it — 
the suffering they have to undergo physically is very great ; but the nuisance 
to the neighbourhood is something tremendous. It is naturally complained 
of wherever it exists, and it is so great that the lime process of purifica- 
tion cannot practically be resorted to in any crowded citv, or near any 
city. But further than that, I ought to mention that there is a most 
en>ensive process resorted to by tms particular company, in order to jg^et 
rid of these other sulphur compounds. We can get rid of all the otner 
impurities, but since the presence of these other sulphur compounds has 
been restricted, the effect upon this companv has been to add as much, I 
think, as 2d. per 1000 cubic feet of ^as to the actual cost ofproduction, 
during the three years which have elapsed since the Act of 1873 has been 
in force; and when we have studiously endeavoured to carry out the 
requirements of the Legislature, it has averaged over a i>enny. But during 
the last year the necessity for the extended use of the lime has been so 
great tliat it certainly costs the consumer 2d. at least ^er 1000 feet 
more for eas, and in actual amount of cost in the punfication von 
will find wat it really costs us, per ton of coal carbonized — ^whicn is 
the unit that they use in gas manufacture — 6d. more ; the figures are 2|d. 
(I am not goin^; to decimalB) as against 7|d. ; and, in addition, we have tnis 
foul compound the very presence of which is a nuisance, and the removal 
of which is compl^ned oi by the neighbours and the neighbourhood at 
large, and we have to pay for removing it. It has to be carted or taken 
away by truck, and I believe it is useful for no purpose whatever. The 
lime can only be used once, and when once it is fouled it is got rid of as an 
offensive compound. I believe, in the case of the Chartered C^ompany, 
they send it out to sea at a vast expense ; but I will not anticipate thcSr 
case. We have to get ours taken away; and it costs us 5s. a ton to get it 
taken away into the country, and that entails a charge which is of consider- 
able importance — something like i^250 to £3(10 a year. Let me be very 
frank with the committee, as far as I can, in this matter. I agree tbiU 
these si^hur compounds are obiectionable, and, if we can get rid of them^ 
they ^ould be removed ; but the question is, what harm do they do 7 
what is the cost of getting rid of tnem ? and what is the necessity for 
removing them ? and what is the trouble they cause ? Let me tell you, as 
&r as we can ascertain, it never has been alleged, even by Dr. Letheby, 
who discovered its presence, or by anv of the eminent chemists or gentle- 
men who have been consmttd on the point, or wfa/> have given their 
attention to the matter, that, with nfpard to the health of the community 
itself, the presence of this infinitenmal qoantlty 10 at all ofcjeetioQaw 
or dfletfriops. That never has been aUej^ed. 
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The OHAmKAM *. So you foeah the 20 graind, or the 30 grains, or thd 
40 grains? 

Hr.FHiLBmcx: Even 40haTe never been alleged to be iniorions. I desire 
to adhere to the largest number at once. It has never been alleged that 
the presence of those other sulphnr compounds has been at all objection- 
able, and I should be much astonished to hear it alleged in this committee- 
room. I do not think ifc can, in the face of all the scientific knowledge 
which has been applied to this subject. It is said that the choky sensation 
of an ill- ventilated room where gas is burning under proper conditions is 
due to these '* other sulphur compounds." That is absolutelv without 
proof, and is insusceptible of proof ; it is only carbonic acid and the i>erfect 
Gombustion of gas. The carbonic acid being produced by the buminp^ pf 

fas gives rise to that sensation of heat and malaise that one feels in a 
adly- ventilated room. But then it is said that it destroys and tarnishes 
the gilding of rooms, the gilding of mirrors and picture frames, and the 
picture-rods round tne tops of the rooms, and so on. All I can say with 
regard to that is this — and you will have positive evidence upon that point 
—that it is the heat in the air that I referred to, which generally causes the 
rot of the gilding of rooms, and the nuisance which is occasioned bv the 
gilt tarnishing in the upper portion of the room. If any of the 
members that I have the honour to address may recollect, there was a great 
question some years ago about the library of the Athenaeum Club, which 
is a room lighted with gas, and I believe there is a librarv in that building 
also, in which books are stored, which is not lighted with gas — that is to 
say, in which the products of the combustion oi gas do not come into the 
room itself. I think ids shielded off with glass shields, as I believe the 
gas is in the House of Commons ; but it was discovered in the library of 
3ie AthenaBum that the maximum amount of injury that had been caused 
was all in a certain portion of the bookcases; and when Mr. Lajrton, 
the eminent builder, went to examine, he found that the flue of the kitchen 
chimney went up there, and that, almost entirely, the bulk of the mischief 
was in the books where the heat went. He could trace the course of the 
chimney by the leather of the books having perished. Well, but it has 
been said: "Oh, in other cases sulphuric acid has been found." Now, 
sulphuric acid, or oil of vitriol, is a very objectionable thing, and I am told 
(I am not chemist enough to understand it practically myself) it can 
always be produced where you have sulphur and water and combustion 
under certain conditions. I believe, in any very large city where coal is 
burnt, there is a trace, more or less, of sulphurous acid, and, sometimes, 
sulphuric acid ; but that there is any sulphuric acid in these sulphur com- 
pounds I believe will be denied. It has been said that when you see the 
binding of a book perished you can taste the acid with your tongue. It is 
a most amusing thing if that be so, because practically in bookbinding 
they do use acid for the purpose of bringing about on the leather certain 
colours, applying certain pigments to them as mordants, and certain other 
books whicn were said to be affected and prejudiced did not contain a taste 
of acid ; so that, in all probability, the acid which was supposed to have 
been detected would be rather that which was used in the original binding 
of the book. Otherwise, there is no reason why Gibbon's ** Decline and 
Fall " should exhibit the acid, while Macaulay's "History of England," 
side by side, should not have the acid. Under these circumstances, we 
believe most thoroughly, from all our inquiries, and all the evidence we 
can produce, that there is really not a shadow of mischief to be attributed 
to this sulphur compound. People did not know what it was, and, there- 
lore, they were afraid of it. Not the slightest injuxy can be alleged hrom 
^he production of those sulphur compounds, even 40 grains in 100 cubic 
leet of gas. The mischief done is inflnitesimal, and the labour, trouble, 
expense, and annoyance of creating a nuisance to the neighbourhood by 
the use of lime are so great that we feel that the restriction put into the 
Act in the way we describe would never have been there had all these facts 
been known, and had due consideration been given to them. We sh^ 
call Mr. Stevenson before you, who will explain his views. He is not 
«shamed to say that, having bestowed further attention on it, he is con- 
vinced that there are really not the slightest injurious effects produced by 
^e presence of these sulphur compounds, and we shall ask the committee, 
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Vfhffn, ihej hatd board the 6ftBd, to relieve na from this obHgatioii, we fti 
the same time patting ourselTes ander the limitation that in no ease ihaU 
the Bnlphnrettea hydrogen which is objectionable be present in the gas 
which we deliyer to onr consumers. 

Mr. George Liveeey, examined by Mr. Pauli. 

I am a member of the Institution of CiYil Engineers, and Past-President 
of the British Association of Gas Managers. I am engineer and secretary 
of the South Metroj>olitan Gas Company, and also a director of the 
Crystal Palace District Gas Company. In the manufacture of gas, the 
raw material — ^the coal — ^is placed m a retort, which is heated to a bright 
red heat, and the result is that the volatile matters are driven off by the 
heat, the volatile matters consisting of condensable tar and water, and 
other matters consisting of the illuminating gas and certain gaseous 
impurities, such as sulphuretted hydrogen, ammonia, carbonic acid, and 
t»lher sulphur compounds. The coke is left in the retort, to be drawn at 
the expiration of nve or six hours, when the gas has all been expelled, 
and the tar and water are condensed by simple cooling— by simply carry- 
in|^ the gas through a pipe exposed to the air, or carried under water. In 
this way they are remoyed mechanically. We then have to remove the 
gaseous impurities, which consist of ammonia, carbonic acid, sulphuretted 
nvdrogen, and other sulphur compounds, which are principally sulphide 
of caroon. The ammonia is first removed, and, owmg to its ex^me 
affinity for water, it can be very readily removed by bringing it into 
contact with water only. The sulphuretted hydrogen — which is the most 
objectionable impurity, and, in fact, such an objectionable impurity that 
if it were left in the gas it would render the gas totally unfit for burning, 
and totally intolerable — ^was removed originally by the use of lime. Up to 
About I860, or a little later than that, all the gas-works employed lime for 
tlie removal of sulphuretted hydrogen. This lime, when taken from the 
purifiers absorbed carbonic acid from the air, and sulphuretted hydrogen 
was evolved, causing a very objectionable stench in the neighbour- 
liood. I lived near the gas-works — on the premises, in fact — ^in those 
early days, and can remember very numerous complaints that were 
laoade respecting this lime. In 1850, or thereabouts, it was dis- 
covered that sulphuretted hydrogen could be most effectually removed 
bv means of hydrated peroxide of iron — a mat^dal which not only 
aosorbs the sulphuretted hydrogen with great readiness, but also 
renders it perfectly innocuous. This material, on being taken out of the 
purifiers, is exposed to the air, and by that exposure it absorbs oxygen, 
which causes tne sulphur or sulphuretted hydrogen which had been com* 
bined with it to be deposited as sulphur in a solid form. Exactly the 
reverse of that was the case with lime. The sulphuretted hydrogen by 
the lime process is driven off into the air; but with the oxide of iron 

Srocess it is deposited in the solid form ; and this oxide of iron, after a few 
ays exposure, becomes what we describe as revivified, and fit for use 
ac^ain, and so can be used over and over for perhaps twelve months. The 
sulphur is not absolutely separated from it. We start, say, with 100 cubio 
yards of oxide of iron. Some of it is got from the bogs of Ireland, and 
some of it is artificially prepared. By putting it in the purifiers it absorbs 
a certain amount of sulphuretted hydrogen ; then on exposure to the air 
that sulphuretted hydrogen is decomposed, and solid sulphur is deposited 
in the material. We then put it into the purifiers again and agam and 
again ; and at the expiration of about twelve months the 100 cubic yards 
become converted into 200 cubic yards. We then sell it to the sulphurio 
acid makers, who use it for making sulphuric acid, instead of purchasing 
sxtlphur or pyrites. 

Mr. Pauli: I believe the removal of this sulphide of calcium is attended 
with considerable expense ? 

Witness : A very great expense. It costs the Crystal Palace Company 
68. per ton of coal carbonized. They have tried various means of getting 
rid of it, and after being complained of by the neighbours and the local 
authorities, creating a nuisance by depositing it eitner on their works or 
Sn other parts, they have been obliged to send it away by rail at a cost of 
6fl. per ton. A further impurity is carbonic add, which has this effect. 
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that it diminishes the illnminatin^ power of the ^as — it has no other detri- 
mental effect ; but it may be advisable, in certain cases, to remove it by 
Ume, or to substitnte the use of a little cannel coal, which yields a richer 
kind of gas, and so brings up the quality. We may remove the carbonic 
acid, or we may increase the quality of the gas, and the result is the same. 
There is now a better plan of removing it than by the use of lime. Mr. 
Hills has invented a means of rendering the ammonia water caustic, con- 
verting the ammonia water from its crude state into a state of caustic 
ammonia, and this can be used, and is used by me at the South Metro- 
politan Gas-Works, for removing carbonic acid. This does not afifect the 
sulphur question. It will ultimately affect it. The carbonic acid will bear 
very materially, ultimately, upon the sulphur question. 

Mr. Pauli : Have you had practical experience of the nuisance of 
emptying these purifiers ? 

nitness : Yes, I have had, all my life, except when we used oxide of 
iron only. The nuisance is experienced a considerable distance from the 
works. I smielt it yesterday morning half a mile from our works in the 
Old Kent Boad ; commonly it extends further than that. 

Mr. Pauli: With regard to the presence of ammonia, there is no diffi- 
culty whatever in ascertaining the existence of that ? 

Witness : It is just one of the simplest things possible. I have here, in 
this little case, a test for ammonia and sulphuretted hydrogen. It is 
simply a piece of blotting paper, saturated with acetate of lead; by 
wetting it, and exposing it to the gas, it will detect an infinitesimal 
quantity of sulphuretted hydrogen — considerably less than one grain in 
100 feet of gas. This yellow paper is a paper saturated with turmeric, 
and by exposing it to the gas, it will detect as small a quantitv as two 
^ains of ammonia in 100 feet, by turning red. So that the test for those 
impurities is of the readiest and most sensitive character, and can be 
applied at any moment. 

Mr. Pauli : And for carbonic acid the test is equally simple, I believe ? 

Witness : For carbonic acid a little clear lime water is pnt into a small 
vessel, and the gas allowed to bubble through it for perhaps a minute ; 
and if carbonic acid is present, the water becomes cloudy. 

Mr. Pauli : With regard to those other sulphur compounds in their 
gaseous state, can their presence in the gas be detected ? 

Witness : There are no direct means of testing for those other sulphur 
compounds. The old plan was to bum a jet of gas under very peculiar 
conditions for perhaps 20 hours, and condensing the products of com- 
bustion with an alkah. The products of combustion were then analyzed 
for sulphur. It was a very long process, and we are indebted to Mr. 
Vernon Harcourt, one of the Referees, for a much simpler means. This, 
however, is not a direct method. By heating the gas to a certain tempera- 
ture — ^I do not know the exact temperature, but perhaps 400° or 600"* — he 
converts the sulphur compounds into sulphuretted hydrogen, and then by 
testing with this lead paper, he can detect their presence. The tests for 
ammonia, carbonic acia, and sulphuretted hydrogen are .absolutely 
reliable — ^perfect you may say ; but tne same cannot be said of the test for 
the other sulphur compounds. Those tests seem to vary in a most unac- 
countable manner. I may give an instance of tests made at different 
E laces upon the same gas, tests made about six weeks ago at the South 
[etropoKtan Works, and the tests made bv the official tester. We had 29 
f-ains in 100 feet at the works, and the official tester gave a return of 42. 
can only account for the difference (and other experience has gone to 
prove the truth of this) by the possibility of these sulphur compounds 
being absorbed or arrested, by accidental causes for a time, by the pipe 
through which the gas flowed, and then, under other circumstances, being 
carried on by the gas. And a further proof of that is this. For the pur- 
poses of this inquiry I had a special quantity of gas made and purified by 
oxide of iron only— that is, purified from ammonia, sulphuretted hydrogen, 
and partially from carbonic acid ; but the sulphur compounds were left 
untouched. That gas was stored in a separate gasholder, to the extent of 
about 400,000 feet. Dr. Odling and Dr. Bussell have been making experi- 
ments on that gas during the last three months ; the gas has been tested 
daily for sulphur compounds ; one day it would be 26 grains, and another 
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day it would be 39. I therefore thonght that the great length of pipe 
through which it trayelled^namely, 200 feet— might be the cause of it, 
and I had a pipe put direct into the gasholder and conveyed into the 
testing^room, and tnen I found there were variations, not to so great an 
extent, but very nearly ; and the only conclusion I can come to is this, 
that the pipe absorbed or arrested something of the sulphur on some days, 
and gave it up on others. It was found uniformly to be the case that 
when the flow of the gas through the pipe was at the rate of half a foot 
an hour, the results were small — about 30 grains, or perhaps a little less ; 
but that when the flow of gas through the pipe was at the rate of 16 or 20 
feet an hour, we got 35 to 39 grains. 

Mr. Pauli : Have there been any cases in which companies, without the 
use of Ume, have attempted to purify their gas from the other sulphur 
compounds? 

Witness : There have been numerous attempts made to purify it, but 
they have all failed ; nothing but lime will do it at all. 

Mr. Pauli : Is it correct to say that you cannot attempt even to purify 
gas from the other sulphur compounds without the use of lime ? 

Witness : Undoubtedly. 

Mr. Pauli: And it is equally undoubted that you cannot use lime 
without being a nuisance ? 

Witness : It is undoubted. 

Mr. Pauli : And I believe in those cases where it has been attempted 
without the use of lime, to purify the gas from sulphur compounds, it has 
only been done with a certain class of coal at a greatly increased cost ? 

Witness : There have been instances where companies have supplied 
gas containing a comparatively small quantity of sulphur wil^out the use 
of lime. For instance, at the late City Gras-Works, Mr. Mann, the engi- 
neer, for a number of years maintained his sulphur at something very 
little over 20 grains in 100 feet, and even then there were the same 
discrepancies of testing. Mr. Keates tested for the company on the works, 
and Dr. Letheby tested* for the Corporation in the City; and I believe 
their results never agreed. But it is possible to get a coal which yields a 
comparatively small amount of sulphur compound. On one occasion the 
South Metropolitan Company got a coal of this sort, and used it for twelve 
months. The quantity of sulphur amounted to not much over 20 grains, 
but the yield of gas was 900 feet per ton less than from the ordinary New- 
castle coals. Moreover, the collieries which supply the coal yielding this 
small quantity of sulphur are so few and so small that it is absolutely im- 
possible to get that coal as a general thin^. 

Mr. Pauli : Is it a fact that, where mne is used, in many cases the 
lime will give out the greater part of the sulphur that is previously 
absorbed? 

Witness : That is just what it does do on exposure to air. 

Mr. Pauli : Will you tell me about the discovery of these sulphur 
compounds ? 

Witness: A little over 20 years ago, I believe, they were absolutely 
unknown, and their existence was unsuspected until something like 20 or 
26 years ago. Dr. Letheby, after being appointed by the corporation as 
analyst of their gas, discovered, by ancdyzmg the products of combustion 
resulting from gas, that there was a certain amount of sulphur that was 
undetected by ordmary tests. 

Mr. Pauli : Then, I believe, after his discovery, which was publishe d 
there was a kind of panic among gas consumers ; they had an idea that 
they were all being poisoned by some unknown compound ? 

Witness : I suppose they did; at any rate, there was a great deal made 
of it ; and, of course, it being perfectly well known that in a room lighted 
with gas there is a certain oppressiveness felt, and a certain disagreeable- 
ness in the air, the conclusion was jumped to that it must be these newly 
discovered sulphur compounds. 

Mr. Pauli : And was it this outcry against sulphur compounds which 
induced the Legislature to inquire into the matter, and to try and fix 
some maximum? 

Witness : By the Metropolis Gas Act of 1860, the Legislature imposed 
a limit of 20 grains upon tne companies, and, in fact, took " a leap in the 
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dadc.** Nobody kxMw how to deal with it; and that Act to the presdnt 
day is a dead letter. Three of the huge oompaxues, sni^lying neacly nil 
the south of London, are under that Act at this very moment, and the 
vestries and parishes who have had authority to enforce the Act ha«ift 
never done it. They are tiie Phoenix, ihe London, and tiie Surrey Oqa- 
sumers. 

If r. Pauli : Now^ the process of purification tiiat you use is praotioaJfy 
Mr. Patterson's, is it not ? 

Witness : The certain means of dealing with the sulnhur compoiuidi by 
means of lime is undoubtedly Mr. Patterson's plan. The old plan was to 
use oxide of iron in one set of purifiers— four purifiers, for instance^ — ^throiigh 
which the gas passed in succession, in order to be perfectly secure luat 
the gas was thoroughly purified. In order to deal with those flulphor 
compounds, you must nave tluree sets of purifiers instead of one set. W^ 
are mdebted to Mr. Patterson, one of the mrst Beferees, for making it clear, 
and Dr. Odling also investigated the same thing about the eame time. 
You must have one set of purifiers to remove all the carbonic acid, and 
another set of purifiers also charged with time to absorb first the sulphu- 
retted hydrogen, and then, when this lime has become saturated with 
«ulphuretted hydrogen, it is in a condition to absorb the sulphur com- 
pounds. Then you must have a further set of purifiers to absorb the 
remaining sulphuretted hydrogen. When the Hme is in the condition 
shown in the specimen produced, it is in a fit state for absorbing the 
saiphur compotrnds. That lime is saturated with sulphuretted hydrogen. 
This bottle contains some of the oxide before it is exposed to the gas. 
The otiier contains the same oxide which has been taken out of the 
purifier after purifying the gas. If this were spread out and exposed to the 
air for a fewiiours, it would become a brown colour, and ready for use 
again. This abominable stuff [pointing to the bottle containing foul lime] 
is of no use. There is a little smell from the oxide when the purifier is 
being emptied, but nothing appreciable. 

Mr. Pauli : Just explain to the committee for one moment the difierenoe 
hetween the purifiers with sulphide of calcium and oxide, when both ace 
impregnated with sulphuretted hydrogen ? 

Witness : In removing the oxide you expose it to the air. I think I have 
explained that. In the one case the oxide absorbs the sulphuretted 
hydrogen, and deposits the sulphur in a solid form, and in the otiier tixe 
lime absorbs the carbonic acid, and the sulphuretted hydrogen is driven 
ofF into the au*. 

Mr. Pauli : With regard to the results of this very expensive and incon- 
venient mode of purification, what results have you obtained ? 

Witness : The results amount to something like this, that the sulphur 
compounds are diminished to little more than one-half. I have here ^e 
tests of the gas for sulphur compounds during 18 months— from July, 1870, 
«to December, 1871— the first 18 months of the testing of the South Metro- 
politan gas, under the authority of the Beferees. At that time no sulphur HmH 
was fixed, and no Hme whatever was used in the purification. There were 
during that time 415 tests made by the official tester, and the sulphur 
ranged from 26 to 42 grains in 100 feet ; the average was 82 grains. The 
highest was 42*2, and the next highest was 40*6 ; it never exceeded 40 but on 
those two occasions. The lowest was 20, but I struck that out. as I believe 
there must have been an error. The next lowest was 24*9. You jn&y say 
the range was from 25 to 42 when we used nothing but the oodde of iron, 
and the average was about 82 or S8. 

Mr. Pauli : Do you consider that that reduction is at all compensated for 
by the trouble, cost, and nuisance involved ? 

Witness : I iiave hardly answered your question. The reduction is from 
an average of 85 to an average of a trifie under 20, and I certainly do not 
Hiink it is wort^ the trouble and cost. 

Mr. Pauli : Will you tell the committee Ihe effect which the sulphu- 
retted hydrogen or the sulphide dt .oaldum has upon the men who enter 
the purifiers? 

Utness: The effect upon the men is very objectionable. I have 
had men very often laid up for -several days by temporary blindness. 
^HVlientiM lime happens to oe in a dnt^ condi t ion it is exceedingly iiri- 
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iaimg io l^e e^s, and noskilfl, and throat If it is in a Very wet Btatd> 
it ctUmp to their hands and makes them sore ; in fact, I Tery often ieH 
exeee£ngly sorry to be obliged to req^uire the poor fellows to work in 
those lime purifiers. I have tried respirators and gloves, which are of no» 
nse ;^ the hme destroys the gloves. 1 got some of Professor Tyndall's 
respirators, those with cotton wool, and the men could not draw sufUcient 
air through them when at work. I think it is the dust l^at affects the eyes. 

Mr. pAULt i l>o yon find that in a gas-lighted room there is any practical 
difterenoe between gas that eontains 85 grains of sulphur and gas tiiat 
oontains only 15 grams ? 

Witness: In my own house I bum gas rather lavishly; and having 
had 6:roerienee during all my life of burning different sorts of gas, I have 
never been able to detect the slightest difference, whether the gas containa 
40 grains or 10; and I have burnt it under those conditions repeatedly. 
The unpleasant feeling which everybody more or less experiences from 
gas has never been traced to sulphur. I have read everything that haa 
been stated upon the subject, and I have never seen or heard such as 
assertion. An ordinary gas-burner, burning at the nominal rate of 5 cubic 
feet an hour, would be equal to something like 15 or 16 canoes. A small 
room would have three oumers going: and multiplying l^at by 15, it 
woold be perfectly absurd to put 45 candles in such a room. Probably tha 
heat and unpleasantness would be something like it is from the gas, if tha 
same quantity of light were required. The difference between gas and 
caAdles is this, that you are obliged to have gas at a distance from you. 
Whereas you can bring candles close to you, which will serve equally well 
with a very much smaller quantity of light. I know somethkig respecting 
the aUegea effects of this sulphur on binding leather and fimiiture. It 
has been diaid that it destroys leather and furniture. I remember tha 
case of the AthensBum Club. I do not believe that there is any truth 
whatev^ in the assertion that the bindings of books are destroyed by the 
sulphur compounds in the gas. I think there are other things which 
would account for it far more satisfactorily. I attribute it to the excessiva 
heat chiefly. Evidence has been given over and over again to show tiiat 
books and furniture will suffer just as much in a room which is hot, and 
where there is no gas burnt, as in a room where gas is burnt plentifully. 

Mr. Pauli : I would ask you one more question, which does not affect ub 
much; but I believe before you had imposed upon you this liability, you. 
used to find your life generally much more pleasant than it is now ? 

Witness: A director's life is not an unpleasant one anyhow, but & 
manager's is very different. In my business as engineer, I used to take* 
the extremest delight in it, and I have often thought that I could not hav& 
found a more pleasant and suitable occupation ; but since there has been, 
the trouble about the sulphur, it is periectly unendurable. Sometimes I 
cannot sleep, and cannot think of anything else. 

Mr. Pauli: With regard to the limits which are imposed in large towns 
in England, is it not the fact that the principal towns, such as Manchester, 
Birmingham, &c., have no limit whatever? 

Witness : It is. I was at Manchester last year, and made special inqxury 
upon that point. I was there, called in by the corporation, m conjunction 
With Mr. Hawksley and Mr. King, to advise them as to the selection of 
plans for new gas-works to make 10 million feet a day. There were 28 seta 
of plans exhibited, and the corporation would not say anything about tiiie 
sulphur. I therefore made further inquiry, and ascertained that they did 
not intend to take any trouble whatever about it, and did not deal with the 
Sulphur compounds at all. In Paris I made a special visit of inspection 
two years ago, and ascertained precisely the same thing. 

Mr. Gacpps: It will probably be convenient to the committee if I state, 
before cross-ejtamining the witness, the course that I intend to take. This 
is now a small part of a large case which is to come before the committee. 
In that large case I am also engaged, and we have the assistance of a great 
number of eminent persons, and my learned friend. Sir Edmund Beckett. 
I do not intend to interfere with that case in the slightest degree by what 
takes |dace in this case. It would be to give the committee a great deal 
of trouble to hear the same evidence twice over, and, therefore, I decline 
^tirely, pa. I^s case^ jo go into any one of these scientific matters which 
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we must then have at greater length, and with better means of disoassing 
them than we have in this case. I shall have jnst a few general questions 
to ask this witness, and I will dismiss all tms science entirely for the 
present. Of conrse I do not assent, for the present purpose, to any portion 
of it. 

Cross-examined by Mr. Cripps : The Crystal Palace District Gas Com- 
pany were not included in the Act of 1860, which prescribed 20 grains ss 
the VnaTimnTn amount of sulphur impurity. Until the api>ointment of 
the Beferees, all the Metropolitan Companies were under tnat Act, and. 
during all that time, it was not lawful to exceed that maximum. If they dia 
exceed it, the manufacturers were liable to penalties ; but it was not 
observed — ^that I can state most positively. In 1868 the legislation in this 
respect, in reference to the Chaii^ered Company, was exchanged for what 
is now the Beferee legislation. Subsequently this system was applied to 
nearly all the north of London. The legislation of 1868 altered the limita- 
tion of 20 grains of sulphur in 100 feet in the Metropolis, and enacted 
that the proper quantity snould be determined by the Beferees ; but I think 
I am entitled to give the reason for that. It was found to be utterly im- 
possible to comply with the 20 grains legislation. There was nothing 
known about it, so the committee thought, or the promoters and opponents 
of the Bill thought between them, mat it would be fair to renut it to a 
scientific body. The larger question has to be fought before this com- 
mittee with reeard to the Beferee legislation, and to their prescription of 
the quantity of the sulphur to be allowed. The experiments whicn I and 
others have ventured on are in their relation similar to those which affect 
the larger question, because if the larger company win their case it will 
relieve me at the South Metropolitan works. The Crystal Palace District 
Company are not a little company, except by comparison. About half the 
area they supply is within the meloropohtan district. I represent that com- 
pany here. 

Mr. Cripps : Do you state for the South Metropolitan Company that 
you have not been able to comply, and have not compUed, with this regu- 
lation about the 20 grains of sulphur ? 

Witness : I stated that I have not been able to do it continuously and 
perfectly. 

Mr. Cripps : But you have been able to do it generally ? 

Witness : 1 perhaps have by creating a nuisance. 

Mr. Cripps: I hold in my hand a report made by the Chief Gas 
Examiner on the results of testing the gas of different companies. It is a 
report made to the Metropolitan Board of Works, and I find for the last 
quarter, or rather the quarter ended on Dec. 31, 1876, the average result 
of the testing of your company was only 17*7 grains in 100 cubic feet. 

Witness : Quite right. 

Mr. Cripps : Then you have complied with the regulations ? 

Witness : Yes. I may go back a little, as you have referred to these 
reports, and state that in December, 1875, my gas was ten times over ^e 
limit of 25 grains — the Beferees allow 25 ^ams in the Metropolis during 
the six winter months, and 20 grains during the six summer months. In 
the latter part of November, and during the month of December, I was 
14 times in excess of the 26 grains ; in the month of January I was ten 
times in excess, and I am bound to say here that the Metropolitan Board 
have always acted most fairly and liberally in these matters. However, 
from the end of January, 1876, up to the end of February of this year we 
went on without a single excess, and then the excesses came on, and why 
they came on I never could find out. We went up to 42 grains. 

By the Committee : There is a larger margin allowed in the winter than 
in the summer because of the greauy increased quantity of gas that is 
made. We make four times as much gas in December in one day as we do 
in June, and therefore there is greater difficulty in dealing with it. 

Mr. Michael : The reason is that the larger make of gas taxes your 
purifying power ? 

Witness : Yes. People bum more gas in winter. We went on aU right 
for 14 months, and then there was an excess of sulphur on the 1st, 2nd, 
8rd, and 6th of March; and I think there must have been on other days, 
but the testing office was shut up for repairs. I wrote to Dr. Williamson, 
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the Chief Gas Examiner, and stated that there was something wrong, but 
I could not find out what it was ; and here he quotes from me : ** Though 
how or why, or to what extent, I am totally unaole to say, unless the cold 
weather of last week had something to do with it." Then Dr. Williamson 

foes on : ''A careful investigation of the circumstances of the case has 
rought to light evidence that portions of the lime in the purifiers have 
remained inactive, and I have reason to believe that tne qualitv of 
the lime employed is subject to variations which affect its absorbent 
power." 

Mr. Ckipps : During the time that you have been under this restriction, 
and during the time that the metropolitan companies have been under 
this restriction, they have always clamaed to divide 10 per cent. ? 
Witneaa : Yes, they have ; but you know how it is. 
Mr. Cbipps : If the matter came to that, you could divide a little more 
in the South Metropolitan ? 

Witneaa : Yes ; but you remember about the sliding scale. 
Mr. Cbipps : We will not go into all those matters now ; but, however, 
you have managed to comply with the regulations and to divide 10 per 
cent., and could divide more ? 

Witness: Yes; our Act gave us the power to charge a price that would 
enable us to pay 10 per cent. That is altered now. 

Mr. Cripps : Never mind what the Act gave you ; your mode of making 
gas, as long as you are enabled legally to do it, does enable you to divide 
more than 10 per cent. ? 

Witness: Yes; it comes to this, that we make the consumer pay 2d. 
per 1000 for these things — perhaps 2d. per 1000 more than he would other- 
wise do. Why did not the Metropolitan Board insert the sulphur clause 
in their Bill when they proposed to have gas-works of their own ? 

Mr. Philbkick : Representing the consumers when they were biinging 
in a Bill to supply gas to London, I understand you that the Metropolitan 
Board of Works introduced their Bill without any limitation of thui kind 
upon the purity of the gas ? 

Witness : They did ; and every other corporation do the same. 
The CoKuiTTEE : In what year was that ? 
Witness : That was 1875. 

Mr. Cbipps : That was merely a skeleton Bill introduced into Parlia- 
ment. 

Mr. Michael : They wanted to reduce the companies to skeletons. 
Be-exomined by Mr. Philbbick : The Crystal Palace District Company 
supply a suburban district, and they have an absolute hard and fast Umit 
of 20 grains in their Act; but in the Metropolis itself the companies 
which are under the Act of 1868 have no limit, but it is left to the dis- 
cretion of the Beferees. Originally the Beferees fixed the sulphur limit 
at 30 grains, then it was reduced to 25 p^ins in winter and 20 in summer. 
We are therefore absolutely worse off in the suburban district than the 
great metropolitan companies are, because during the whole year we have 
the extreme limit put upon us which is put upon them in the summer 
time, when gas is easier to manufacture, and there is more time to 
purify it. 

Mr. Philbbick : Now I do not want to %o into other matters; but my 
learned friend, Mr. Cripps^ asked you this : He said that the South Metro- 
politan could comply wim the requirements of the Act, and yet divide 10 per 
cent. Are there circumstances connected with the history of your South 
Metropolitan Comi>any which render you peculiarly situated with reference 
to your capital and to your dividend over every other company iji the 
Metropolis ? 

Witness : Yes; and it simply comes to this, that we are allowed to 
charge a price for our gas which is suf&cient to cover the cost of making 
it and to pay a 10 per cent, dividend, and it also covers the extra cost of 
limepurincation. So that it becomes a question in this way, that if lime 
purincation is more expensive, it is a matter which the unfortunate con- 
sumer has to pay for. The Crvstal Palace District Gus Company are not a 
10 per cent, company. They nave £50,000 at 10 per cent., and the rest at 
7 per cent, and 6 per cent. And although they have a maximum price of 
6s.y they keep the gas at <$s. lld.^ and reduce it a penny when they can. 

B 
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Mr. CouBTNST : Would the increased difficnlty of testing this gas in 
winter, on account of the greater amount required, apply as much to th« 
Crystal Palace Company as it does to any metropolitan company ? 

Witness : Yes, because their apparatus is in full proportion to thdr 
works, and there is a greater dimculty, especially in the depth of winter, 
because there is always a pressure on gas companies. We work at our foil 
power. 

Mr. Courtney : Is this process of purifying by hydrated peroxide of 
iron a very expensive one, as conipared with purification by lime ? 

Witness : It was, when it was nrst introduced, just about as costly as 
lime, but the improvements that have been made have brought down the 
cost, so that, in some companies, they purify their gas really for nothing- 
it does not cost a halfpenny per 1000 feet. The value of the spent oxide 
is as much as the material in the first instance. You may buy iresh oxide 
at, perhaps, 50s. per ton, and when it is doubled in bulk you sell it at 25fl. 
per ton. 

Mr. CouBTNEY : The process with the hydrated peroxide is not at all 
open to the disadvantages of disagreeable smell and injury ? 

Witness : The only objection that has ever been urged to the oxide of 
iron process is, that it does not attack the sulphur compounds other than 
the sulphuretted hydrogen. On all other grounds it is undoubtedly and 
undeniably the best. 

Mr. Courtney : Besides the injury to the eyes and hands of the men by 
the actual contact of solid lime in the process of purifying by lime, do you 
think that the vapour given out, which produces the disagreeable smell, is 
injurious to human beings — to health ? 

Witness : 1 have been amongst it aU my life, and I cannot say that the 
smell is injurious. The workmen are mostly engaged in the air in these 
processes. There is free circulation of air ; so that I do not think their 
health is injuriously affected by the emanations, only by that contact 
with the solid lime. 

Mr. Courtney : The Crystal Palace Company are under the same limi- 
tations as the metropolitan companies were under before 1868 ? 

Witness : Precisely. The limitation was imposed in respect of this com- 
pany in 1878. It was made in the case of tne metropolitan companies 
because the Act of 1860 was totally inoperative ; and it was utteuy im- 
possible for the committee to settle what should be the proper mnit^ 
therefore it was remitted to the Beferees to investigate. 
Mr. Courtney : You do not think it necessary to have any limit f 
Witness : By the use of oxide of iron the quantity of sulphur in the gas 
will not exceed these 40 grains, and, therefore, I think the hmit is unneces- 
sary; but if any limit is imposed, we should probably have to use a 
portion of lime, and that would not be a small portion, because the whole 
of Hhe carbonic acid having to be removed first^ we should have nearly as 
large a use of lime if we were limited to 85 grams as if we were limited 
to 25. Moreover, if you use lime you get sometimes less excesses ; for 
instance, the Crystal Palace Company, on one occasion, when they used 
lime, had 49 grains, and they were prosecuted by the Lewisham Local 
Board for it. That was entirely owing to the carbonic acid in th« ga^B 
driving off some of the sulphur compounds that had been absorbed by 
this lime, and sending them on with the gas. The lime absorbs them, but 
it holds them with a very feeble afiinity ; and if I passed a stream of car- 
bonic acid into this bottle, you womd have those sulphur compounds 
driven off largely. 

Mr. Oeorge Wilson Stevenson, examined by Mr. Michael. 

I am a gas engineer, carrying on business in Westminster, and have had 
large experience in gas undertakings. For the past ten years I have been 
consulted by the Corporation of London and tne Metropolitan Board of 
Works upon aU questions affecting the supply of gas in the Metropolis. I 
know the works of the promoters, and the district supplied by them, and 
the Acts under which they are autiiorized to supply gas. I have read the 
Bill which is now under the consideration of the committee. I know pretty 
well section 17 of the Act of 1873, which the Bill seeks to repeal. I gave 
evidence upon the Bill in 1873. At that time very little was knows 
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wiih ceriainiy as to the cost and inconvenience attending the pazi£caiioii 
of gas from solphnr compoands other than sulphuretted hydrogen. Since 
18"^ there has heen a very large amount of inquiry, and a very consi- 
derably augmented knowledge as to these sulphur compounds. Nothing 
even now is exactly known as to the conditions in which they exist in gas, 
or a precise and scientific determination of the quantity. From time to 
time the same gas, tested in exactly the same mode, will give different 
results. The best means of taking out the sulphur compounds, I believe, 
are not yet known. I gave evidence as engineer in favour of the Bill of 
1873, and was cross-examined by Mr. Philbrick, who then represented the 
Metropolitan Board of Works, on the general question of impurities in gas. 
In re-examination I stated that I thought 20 grains might be inserted, 
and upon that, without any question, it not having been asked at aU of me 
in cross-examination, the promoters of the Bill at once assented to put in 
20 grains as the limit. There was no discussion about the 20 grains ; it 
was mer^y because I at that time stated from my knowledge up to that 
time that ^ grains might safely be inserted. If I had had the knowledge 
I have at the present time, I should not have stated that 20 grains was ft 
safe limit to put in. I coold not have done so. There has been no depart^ 
ment of gas manufacture which has been submitted to more critical 
inquiry the last few years than the purification of gas, and we have know- 
leage now in regard to the cost, inconvenience, and nuisance occa- 
sioned by the elimination of sulphur compounds that we had not a few 
years ago ; and with my present knowledge I could not say that 20 grains 
of sulphur, other thui sulphuretted hydrogen, is the proper limit to impose 
upon a gas company. At the present time there are no other means known 
which can be used practically for taking out the sulphur compounds, 
other than sulphuretted hydrogen, except the use of lime, and that, too, in 
its most foul state — ^in a state of sulphide of calcium. That being so, in 
my opinion it was almost inevitable that a nuisance, and a nuisance of ft 
very considerable extent, must be created by such a mode of purification. 
The lime is used in a very foul state — ^it is made foul in large quan- 
tities — it has to be removed from the purifiers by manual labour ; and 
then, unless a river carriage is available, as it is at some stations, where 
they can put it into barges immediately, and cover it with tarpauling, or 
witi^ some deodorent, the foul lime has to be put into carts or railway 
vans, and everybody who comes near it, or into whose neighbourhood it is 
brought, complains of the nuisance. It is a deleterious matter to deal with 
on the part of the workmen who are engaged in the process ; it injures 
their hands and their sight, and produces nausea. 

Mr. MioHAEii : Previously to the introduction of hydrated oxide of iron 
as a means of purification, lime was the purifying agent employed, I 
think? 

Witness : Tes ; I can remember when milk of lime was employed, and 
it resulted in what was called *' Blue Billy ; " and a very valuable mode of 
purification it was, except for the nuisance it created. It was on account 
of that nuisance that chemists so ardently sought for some other means 
of purification to avoid the use of lime. It was on that account also that 
oxide of iron was hailed as a great boon, as it entirely superseded the use 
of lime as a means of purification from sulphuretted hydrogen. No 
Bulj^uretted hydrogen is under any circumstances permitted in gas. It is 
an injurious compound, and is strictly prohibited and most carefuUy 
ffuarded against in every well-conducted works. There is no proposition 
in the present Bill that any sulphuretted hydrogen should be allowed. 
The Gas- Works Clauses Act, 1871, which is the general legislation on the 
snbject, prescribes an entire freedom from sulphuretted hydrogen, and 
except for a special provision in a special Act, the general legislation does 
not provide for the removal of any other sulphur compound than that. The 
Board of Trade have passed, I think, some seventy Provisional Orders 
since 1871, which have been confirmed by Parliament, for the regulation 
of gas companies in the provinces, and in not one of those is there any 
other restriction with regard to sulphur than the complete elimination of 
sulphuretted hydrogen. The last of these was in 1876. 

Mr. Michael : You are very well acquainted with the Acts which have 
boon passed for transferring undertakings from companies to corpoia- 
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cOtnpanies to colrpofations, I have never seen any claude dealing with the 
question of purity. In the Bill to enable the Metropolitan Board of 
Works and tne Corporation of London to snpply gas, tnere was no such 
clanse, and I did not advise one. 

Mr. O'Haba: Was not the reason of that, that where this inter- 
diction comes into the hands of the local authorities they are the repre- 
sentatives of the people, and the people can put the screw on them if mey 
do not give the gas which they ought to do ? 

Witness : That is very plausible, but it is utterly impossible for the con- 
sumers to know whether they are burning gas with 5 grains of sulphur or 
60. I will defy any consumer to tell whether he has 5 grains or 50 in his 
gas ; 50 grains in 100 feet of gas will not corrode silver, or leather either. 

Mr. O'Hara : At all events, as a fact, these matters are left by the rate- 
payers and burgesses of towns to the local authorities ? 

Witness: They are, and the fact is that when gas-works or water- 
works are in the hands of the local authorities there is very little com- 
plaint. 

Mr. O'Haba : Supposing that the local authorities were to make default 
in following any prescribed regulation, and that default was accompanied 
with a penalty. Who would pay the penalty ? 
WitTiess : The ratepayers. 

Mr. O'Hara : Then would it not be absurd in the ratepayers to be paying 
penalties out of their own money ? 
Witness : You may say so. 

Mr. O'Haba : But is not that the reason ? You know perfectly well, no 
one better; and no one can be more candid. Is not that one of the reasons 
why these clauses are not put into corporation Bills ? 

Witness : You are assuming that the ratepayers and the consumers are 
identical. They are not so ; or, if they are as regards numbers, they are 
not as regards the degree. There is a good deal of fallacy in those argu- 
ments. I do not agree with you; I do not think they are identical. 

Cross-examination continued : I suppose it is possible to disinfect the 
foul lime ; it is a question of expense and space, and the possibility of sub- 
sequent nuisance. I think that gas cannot be purified by lime without 
producing a nuisance. The purifiers at Fulham are not small ; I think 
they are amply large enough. If they were much larger the smell from 
them would not be considerably less. I remember the passing of the Act 
of 1860, but I was not concerned in it. That Act prescribed 20 grains of 
sulphur. By the Act of 1868 the limit was left to the Eeferees, because it 
was found that the limit prescribed in 1860 could not be kept within, and 
it is not now kept within oy the companies still under that Act. I know 
what the maximum prescribed by the Eeferees is. It is 30 grains in winter 
and 20 in summer. I do not know that it is 15 in some places. For the 
Commercial Gas Company no limit has yet been fixed, because their new 
works have not been finished. 

Mr. O'Haba : The Eeferees, in their printed Instruc!;i'^nf , say, " For gas 
made at the works of the Commercial Gas Company it shall be 30 grains." 
Witness : I have not seen that ; it must be just out. 
Cross-examination continued : I do not know as a fact what the average 
impurity at those works has been during the last six or eight months. I 
should not be at all surprised to hear that it has been kept down to 
17*7 ^ains. There are times when it may be kept down to 10 or 11, but 
that IS not the point at all. I do not mean to suggest for a moment that 
20 or a less number of grains may not be attained. I was a witness for the 
Crystal Palace District Company in 1873. Since that time I have acquired 
a great deal of information that I did not possess before, with regard to 
purification by lime and its cost, the space required for it, and the 
nuisance occasioned by the spent lime. It has not come suddenly 
upon me, but by degrees, as most information does. At Oporto my 
works were not far from the river, and I could very easily get rid of 
the lime, but gas was more costly to purify in that way, and I used 
oxide. The gas in Paris is not made from the same coal as in London ; 
I think it is mostly Belgian coal. I should think that coal is as likely to 
produce foul gas, but I really do not know. I only know they do not use 
ume. In the three provincial cases I mentioned, in which 30 grains of 
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sulphur impurity had been fixed of late years, I should have said the 
companies volunteered that limit; it was not put upon them. In the 
Crystal Palace District Company's case, I believe they volunteered 
20 grains. I gave evidence at the time, which perhaps conduced to their 
getting their Act in that form. All the information I now give in refer- 
ence to the matter has come since 1873. I dare say I should be prepared 
now to qualify a great deal of evidence I then gave as to purification. 

Mr. O'Haba : Do you think it advisable that a company should be left 
entirely free as to sulphur impurities ? 

Witness : As to sulphur com]pounds, yes ; as to sulphur impurities, no. 
Of course, they ought to be restrained from sending out ^as with sulphu- 
retted hydrogen in it, but as to sulphur compounds I thmk they may be 
safely left perfectly free. 

Mr. O'Haba : What would be the amount of sulphur that might, in that 
way, get into and poUute the atmosphere ? 

Witness : I do not know about polluting the atmosphere. The quantity 
of sulphur in other forms than sulphuretted hydrogen would be about 
35 grains. It might go up to 40 or more, but not to 60 grains. If you put 
it at 40 I think that would be the extent. 

Mr. O'BLoiA : Do you not think you can put it up to 50 without any very 
great effort ? 

Witness ; I will leave that for somebody else to do. 

Be-examined by Mr. Michael: Under exceptional circumstances the 
quantity might be largely increased. I do not mean to suggest for a 
moment that it is not possible by the use of lime to bring down the sul- 
phur to even something less than the average which has been mentioned ; 
but in order to do that there must be a far greater nuisance than the 
presence of the sulphur itself. Practically it does not make any difference 
whether the purifiers are small or large. If they are small they have to 
be frequently changed, and if they are large they last longer unchanged, 
BO that there is a larger bulk of this foul stuff taken out at once. The 
oftener you carry off the nuisance the smaller the amount. There is no 
known means of preventing the nuisance altogether. 

Mr. Michael : Is not that contemplated in the very clause of the 
section which provides that the lleferees are to take into account the diffi- 
culty of putting an absolute test to the amount of sulphur without 
occasioning a nuisance to the neighbourhood in which the works are 
situated ? 

WitTvess : Yes, only this company are not under that provision. I do 
not think that the presence of 40 or 45 grains of sulphur in 100 feet of gas 
would be injurious to a person burning gas in his own room, but that can 
be better spoken to by chemists. As far as I have studied the question as 
an engineer, there is no case in which that amount of sulphur has caused 
injury, either to person or property. 

The Chairman : You said that the limit of 20 grains of sulphur com- 
pounds allowed by the Act of 1860 had practically to be given up, because 
it was found to be impossible to obviate it. 

Witness : It could not practically be acted upon. There are several 
companies now in London that are still under that Act — the Phoenix and 
the Surrey Consumers on the south side of the Thames, and the London 
on the north side of the Thames — and they are not proceeded against. 

The Chairman : I want you to explain this, because you did not quite 
finish one of your answers. You were asked, ** Might it not be the fact 
that, in some companies, the average of these sulphur compounds was 
kept down to 13 grains ?" and you said, " Yes ; that might be so, but that 
is not the question." I want to know what it was you meant to say ? 

Witness : I was asked that question in regard to the works of The Gas- 
light and Coke Company at Beckton, Bow, and Bromley, where they can 
use any quantity of lime mthout creating a nuisance to the surrounding 
neighbourhood. 

Mr. O'Hara : You were asked that question by ma^ in reference to all 
the gas companies in London except the South Metropolitan. 

Mr. Michael : You read, as I understand, to the witness, the average 
amoxmt of impurity from sulphur compounds during three months period, 
which amounted to 13'7 grains. Was not that so ? 
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Witness : I nndcrstood so. 

Mr. O'Hara : What I had in my mind at the time was this : I excluded 
the South Metropolitan, and I took all the others. The Gaslight and Coke 
Company, for example — at all their stations. 

Mr. Michael : It is but fair to read this table. The Gaslight and Coke 
Company's average is 12'6 ; at Ladbroke Grove, 14*1 ; Millbank Street, 
19 — tnat is cannel gas ; Carlyle Square, 14*1 ; Camden Street, 14*7, &c. 
My friend has added these together, and takes his figures, I suppose 
excluding the 19, at 13*7 — that is to say, over the whole of that period the 
proportion of sulphur in other forms than sulphuretted hydrogen, taking 
the average, amounts to 13*7. Then I asked the witness whether, under 
exactly the same circumstances, it might not suddenly rise to 25, or 
even 36, when employing that means of purification ? 

Witness : It should be explained that fully two-thirds, if not three-fourths, 
of the gas supplied by that company is made at Beckton, Bow, and Bromley, 
where they can use an unlimited quantity of lime without creating any 
nuisance to the neighbourhood; therefore, it is to be expected that we get 
a very low average of sulphur impurities in the gas supplied from those 
stations ; but from the stations and districts where it is not admissible to 
use a large quantity of lime it will be found that the sulphur impurities 
are very much larger, and what I meant by "that is not to the point " was 
this, that while it was quite possible, by the abundant use of lime, to bring 
down sulphur impurities to a standard Uke 13*7, or even less, the means 
of doing that would create a far greater nuisance than the nuisance they 
do get rid of by • the elimination of a difference of between 13 and say 
35 grains of sulphur from the gas. 

The Chaibman : Then do I understand that the reason why it is found 
practically impossible to maintain the limit of 20 grains, required by the 
statute of 1860, is on account of the nuisance ? 

Witness : Yes ; and the impossibility of getting space in which to mani- 
pulate the gas through lime. 

The Chaibman : Have you, yourself, heard of any complaint from the 
Crystal Palace district of the nuisance of the lime at the works ? 

Witness : 1 have not. I do not live in that neighbourhood, but I believe 
evidence will be given to that effect. 

The Chaibman : Then, besides the injury to the hands and eyes of the 
men who clear out these lime purifiers, do you consider there is any injury 
done besides to the health or life of human beings ? 

Witness : I am not aware that they permanently suffer from it, but they 
have to be paid extra wages, and they have to be coaxed to their work. It 
certainly does lead men into drinking habits ; they will drink, and drink 
to excess, over this work. To outsiders, who are not employed in it, there 
is really no nuisance except the smell. 

The Chaibman : As to the metropolitan companies, you are aware of the 
existence of the restriction, between 1860 and 1868, of 20 grains, the same 
as in the Act of this company, and you know that there was substituted 
for it, in 1868, the Referees jurisdiction ? 

Witness: Yes. 

The Chairman : You knew it in 1873, when you gave evidence ? 

Witness : I did ; but I thought that out in the country, as these people 
were, they might be able to use that quantity of lime without creating a 
nuisance; but the district has got so overbuilt that it is a very great 
nuisance. In fact, that point was put to me ; I am free to say, that the 
question of the 20 grains was not in my proof for the promoters. It 
was put to me in an off-hand way, and I said, " I think you may safely put 
it in at 20 grains." I was aware of the practice of the metropolitan com- 
panies before that. 

Tuesday, May 1. 
Mr. Henry Palfrey Stephenson, examined by Mr. Pauli. 

I am a member of the Institution of Civil Engineers, and deputy-chairman 
of the Crystal Palace District Gas Company. I have been a director of 
that company since their origin, about 23 years ago. We have come here 
after mature consideration, and, as we consider, in the interest of the 



26 

public. Previously to 1873, we were under no obligations to purify from 
sulphur compounds, the only restriction in our Act of 1858 being with 
regard to sulphuretted hydrogen. We were specially exempted from tlio 
restrictions contained in the Metropolis Gas Act of 1860, after opposition 
on our part. Excepting for the 17th clause of the Act of 1873, we should 
have no restriction imposed upon us with regard to sulphur compounds 
other than sulphuretted hydrogen. 

Mr. Pauli : When you heard that limit imposed, you had no idea of the 
difficulty, or expense, or nuisance that would be involved in carrying out 
the duty ? 

Witness : I consulted with another engineer who was in the room, and, 
looking to the fact that we had made a considerable increase in the area 
of our purifying power of late years, and not at all anticipating the diffi- 
culty which would arise from the waste Ume and the foul lime, we were 
under the impression that we should have no great difficulty in purifying 
from the sulphur compounds, according to the limit then mentioned. We 
were anxious to obtain our Bill, and, therefore, we did not raise any objec- 
tion to the clause, anticipating that we should have no difficulty. Before 
1873 we used lime to absorb both carbonic acid and sulphuretted hydrogen. 
We were not then alive to the necessity of taking the carbonic acid from 
the gas before the sulphuretted hydrogen. We used a very small quantity 
of lime in proportion to what we are now using. As soon as we tried to 
carry out the provisions of that section, we found that our limits as to 
those sulphur compounds were frequently exceeded, and that it was neces- 
sary largely to increase the area of our purifiers, and also the quantity of 
lime used, and that involved a consideralbly increased expense. About tlie 
year 1867, 1 think, the area of purifying power was rather over 1000 cubic 
feet, 16 feet deep ; by the year 1873 we had increased it to over 3530 square 
feet, 6 feet deep ; and we have since 1873 increased that by about 50 per cent., 
or 1750 feet. The sulphur compounds sometimes increased in such a 
manner that we could not account for them, unless possibly it arose from 
the waste lime itself giving up some sulphur compounds to the gas instead 
of taking them from the gas. We now use a process whicti may be 
described as two very large lime purifiers, and four oxide purifiers, work- 
ing the lime purifiers separately — the first one to take out the carbonic 
acid — and, in the second one, the sulphuretted h^rdrogen, being driven 
forwards, forms an artificial sulphide of calcium, which has been found by 
Mr. Patterson — or was pointed out by Mr. Patterson — to be the material 
which ought to be used for purifying the gas from sulphur compounds 
other than sulphuretted hydrogen. After the second purifier the gas 
passes into the oxide of iron purifiers, of which we have four. 
We have some lime in the bottom trays of the oxide puri- 
fiers, as a sort of safety-valve or guard against any other sulphur 
compounds passing the sulphide of calcium purifiers. After that 
long and complicated process, we generally keep the amount under 
20 grains, but at first we had considerable difficulty in doing so. 
With regard to the refuse lime, it becomes very foul and exceedingly 
offensive. We first used to bury it in the works ; but for fear of fouling 
the stream which is in the neighbourhood, and in consequence of r;om- 
plaints and a memorial from the inhabitants, we found it necessary to 
give that process up. We then carted it away to an old brickfield, about 
a mile distant from the works, but after a storm some of the refuse 
was washed into the river Pool, and so into the Bavensboume, and it 
made a great nuisance, causing great complaints. We also had complaints 
from the inhabitants of the district through which the stuff was carted^ 
and since then we have arranged to send it awav by railway trucks, at » 
cost of about OS. per ton, which entails np<m us for that alonft Irom i'200 
to £250 per year. We send it away in railway trurik^t #5Sj>#tciany Jwpt for 
the purpose, and bought by our company, becaui*^; thft railway company 
objected to their waggons being usifA for thft frmi stuff, Wfc hrought ft 
siding up alongside the purifteni, so as to lr>arl tYih trucks dir#sct wl'i^n we 
empty the pursers, so as to avoid caosinff a nuisances, I bavA a plan hure 
showing the purifying works, as Wft haa thftm In 1 Wl, ar»d as Wft have 
them now. Before iW73, thi.i b^ing onr rftt:ort'^irlUM^ ' p^iinfJr*^ f.o the 
plan], the gas was condactftd from the retorts alon/^ a pip*^, V:ali*d ft 
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horizontal condenser, and in travelling along that pipe it travels with the 
tar and ammoniacal liquor and gas all mixed together. Here it is freed 
from naphthaline and tar and ammoniacal liquor, and all the liquid ele- 
ments, and then it travels along this pipe to wnat we call the battery con- 
denser, and at this point the liquor there is admitted, and the tar proceeds 
into the tar-well. Then the gas passes through this battery condenser, 
which is a huge box with horizontal pipes through it, and it is there 
cooled down to about 65^ at this point. Passing from that it comes into 
the two scrubbers, which are round vessels made of cast iron, filled with 
breeze, or with boards, or with broken bricks, about 24 feet high. It is 
washed in those scrubbers by ammoniacal liquor travelling through the 
brickbats as the gas proceeds upwards. It is then taken along this pipe 
to the exhauster, which is for the purpose of pumping the gas through 
the different apparatus. It then goes into the washer, which is filled 
with water, and then commences the purification. Before 1873 we had those 
two smaller lime purifiers of 20 feet by 22 feet ; the gas passing through 
these deposited some of the carbonic acid and sulphuretted hydrogen, we 
not distinguishing, at that time, whether it was carbonic acid or sulphu- 
retted hydrogen that was taken out of the gas. Then it proceeded 
to the four oxide purifiers, which took out the sulphuretted hydrogen. In 
this case, which is since 1873, the purification by the horizontal condenser 
and the other condensers is the same. We pass now, however, through 
the washer first, instead of through the scrubber, and then we pass 
through two scrubbers, in one of which we scrub with ammoniacal liquor, 
and in the second with very weak ammoniacal licjuor ; then we pass either 
to those two purifiers or to this purifier [pointing to the same]. Sup- 
posing these two to be used, we use that one to take out the carbonic acid, 
and that enables the sulphuretted hydrogen to flow into this one, where 
the sulphide of calcium is formed, which then becomes the purifying 
agent for the sulphur compounds. When this one is changed, to remove 
the lime filled with carbonic acid and partly with the sulphuretted 
hydrogen, then we use these two. As soon as that is changed and refilled 
with pure lime, then we shut off those two, and proceed to use these two, 
and those four are, as before, the oxide purifiers, with the exception that 
we have a bottom tray, or large square boxes with lids upon them, which 
have a bottom tray filled with lime as a sort of extra safeguard against 
any sulphur compounds coming over when we are using those two 
purifiers. There is a difference of area of about 60 per cent. Those two 
large purifiers are 50 per cent, of the area of these purifiers. 
By the Committee : If we obtain this Bill, we shall use all these oxide 

gurifiers, and, of course, it will save us the erection of some oxide puri- 
ers in the future. If we do not obtain our Bill, I think it exceedingly 
likely that we shall be compelled to erect large purifiers in place of those 
two. If we obtain our Bill, we shall only use a very small portion of lime, 
principally in the trays. 

By Mr. Cbipps : There is nothing exceptional in the form of the purifiers, 
but there is a little exception in the mode of using them ; we work them 
according to a plan pointed out by Mr. Patterson some few years ago, 
about which there has been a Chancery suit in two courts. 

Mr. Cbipps : In which you were fortunate enough to succeed. 

Examination resumed: The lime, when thoroughly saturated with 
sulphuretted hydrogen, becomes sulphide of calcium. I have no doubt 
the effluvium which is smelt arises from the sulphuretted hydrogen, which 
is very deleterious. I should not like to live in an atmosphere of that 
kind. We have had, from time to time, a great number of complaints, in 
particular one in 1875 from 20 inhabitants of the district surrounding the 
works. 

Mr. Pauli read the memorial, which was as follows : — 

To the Chairman and Directors of the Crystal Palace District GaS'fForks. 

Gentlemen, — We, the undersigned inhabitants and householders of Lower Sydenham 
and Perry Hill, desire to call your attention to the g'reat and increasinff nuisance caused 
by the stench arising from ^our works, which we believe can at a small expense to your 
company be considerably mitigatvd, if not entirely abated. We are given to understand, 
and believe it to be the fact, that the smell complained of is partially caused by the 
Increased quantity of Ume used in purifying, but there is no reason why this should be 
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allowed to t>ecome a nui^abce ; as it shnnld be carted anrav in closed receptaelei» a 
system adopted by the metropolitan works. The noxious fumes arising^ from your 
works have become so intolerable, that they will considerably depreciate the value of 
house property in the neighbourhood, for several inhabitants of the district have been so 
often awakened in the night, almost suffocated with them, that unless your engineer 
adopts measures to prevent a repetition of them, they will be compelled to leave their 
houses. We appeal to you, as gentlemen connected with a wealthy company, to extend 
us your sympathy, and to give such instructions to your officers as will afford us relief. 

The Chairman : I gather that that was rather a protest against the 
practice of storing lime than against the use of it. 

Mr. Fauli : It was a protest against the increased tise of the lime. They 
say, certainlvi that it would be decreased if it could be carted away in 
closed vessels. 

Examination resumed: However we deal with the lime, we shall 
always have a considerable amount of offensive smell, particularly at the 
time of changing the purifiers, or in damp and foggy weather, with the 
wind in certain directions. Sulphuretted hydrogen is given off the 
moment the purifiers are opened, and particularly when the foul lime is 
stirred up. By the time it is put into the vans the smell would have 
escaped. I understood from Mr. Stevenson's evidence yesterday that at 
some of the works they take considerable care in sending it away, and yet 
there is a large amount of smell and nuisance. I do not personally know 
how the metropolitan companies get rid of their foul lime. Many of them 
have water carriage, and yet find great difficulty with their lime. I do 
not think they inquire where it goes to if they get rid of it. 

By the Committee : It is said that it is pitched into the water at the 
mouth of the river, but I do not know whether that is so or not. 

Examination resumed : I have made a very accurate calculation showing 
the increased cost arising from the extra use of lime which has been im- 
posed upon us. I have taken 3^ years before the passing of our Act of 
1873, and 3| years since the passing of that Act. The cost before the 

Sassing of the Act was 0*318 of a penny, and since 0*875 of a penny. But 
uring 1876 we had still further to increase the quantity of lime, and the 
cost was 1*166 of a penny. The net result to the consumer, taking into 
consideration the interest, and so on, is a cost of Id. per 1000 feet, and 
that would represent about £1500 a year upon the amount sold. During 
the 3 1 years before the passing of the Act, we used 807 cubic yards of 
lime ; but during 1876 we used 1576 cubic yards in that one year, which 
almost amounts to one bushel per ton of coal carbonized. 

By the Committee : During the whole 3^ years, after the passing of the 
Act of 1873, we used 4449 cubic yards. The increase in the quantity of 
gas did not make an increase in the quantity of lime, but for the puipose 
of taking out the sulphur compounds we increased the quantity of lime 
so as to do so more enectually. During the first 3^ years we carbonized 
93,720 tons of coal, and during the next 3| years we carbonized 125,865 
tons, but the quantity of gas made does not affect the cost of purification 
per 1000 feet of gas. During the first 3 J years we used 0*180 bushel of 
lime per ton of coal carbonized; during the second 3| years we used 0*742 
bushel ; but during the last year we used 0*832 bushel, or four times as 
much as the average of the 3^ years. 

Examination restuned : Having regard to the suburban character of our 
district, it may be assumed that the consumption will increase from year 
to year, and that therefore more lime will have to be used. We have had 
nominal penalties imposed on two occasions. We find that if we try to 
reduce the quantity of lime, then we nm the risk of penalties under the 
Act ; but if we increase the quantity of lime, then we run the risk of com- 
plaints from the neighbours, and there is a local press, bo we get it hot 
Both ways. We have understood that our company have been considered 
an exemplary one. We have a TnaTiTnnTn charge of 6s., but we only 
charge 3s. lid. to the general public, and 3s. 7d. to large consumers and 
the public lamps. In 1873 our illuminating power was raised from 10 to 
14 candles, but we did not object to that. In our Act a certain number of 
hours notice is required previous to testing, but we have waived that with 
the parish officers. I have never heard of any approximate advantage 
which has been derived from reducing the sulphur compotmds from a 
little below 30 to, say, 20 grains. I think we should still have to use a con- 
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•tderable quantity of lime with a limit of 30 grains — enough to create a 
nuisance. I think the great fault among consumers is, that their rooms 
are not sufficiently venulated, and very often bad burners are supplied to 
them ; in consequence, a great deal of imperfect combustion takes place. 

Cross-examined by Mr. Cripps : There was a very strong attempt made 
to bring us under the Act of 1860, but it was not successful, because we 
were exempted from the provisions of the measure. When we applied for 
our Act, in 1873, we asked Parliament for power to raise J6150,000 at 7 per 
cent., but that capital is not yet issued. When it is issued it will only be 
with a certain amount paid on it, so that we could not take the premiums 
that the f ull^ paid-up stock of the London companies would take. I should 
think, if we issue those shares with £2 paid, they will take a premium of 
from 26s. to 30s., or, perhaps, ^2, in the market. The ordinary premium 
of 7 per cent, stock is about 50 per cent., and that amount will be divided 
amongst our shareholders as a bonus when it is called up. It must be 
remembered that when we obtained our original Act we had power to raise 
i^l00,000 at 10 per cent., but we only took ^60,000 at 10 per cent., and the 
other i;60,000 at 7 per cent., thereby denuding ourselves of i*2000 a 
year. 

Mr. Cripps : I am not talking about your old Act, but about the Act 
in which this particular disadvantage, as you term it, was imposed upon 
you. You did get that J650,000, which, when you want to issue it ultimately 
among your shareholders, would be worth to them 60 per cent, premium ? 

The Chairman : I am not sure I follow the drift of your cross-examina- 
tion. You do not propose to set off any advantage gained by the share- 
holders, under this Act of 1873, against the nuisance they would be to the 
public, do you? 

^ Mr. Cripps : I intend to set it off most materially against anything 
like a complaint of its causing any extra expense in gas-making. 

Witness : 1 do not complain of the cost. 

Mr. Cripps : It will cost rather more than you have paid at the present 
time to get rid of that difficulty ; but I am now particularly upon the Act 
which gave you that undoubted benefit on which you first accepted this 
liability. The population of your district within the metropolitan area is, 
of course, the part which has been increasing most materially since 1860, 
and since this prohibition was first introduced ? 

Witness : I would not say that, because the whole district has been 
increasing. It is not within mv knowledge that the clause complained of 
wasproposed with a number of other clauses by the Metropolitan Board 
of Works, some of which were put in and some not. My belief is that it 
came out in the examination or cross-examination of Mr. G. W. Stevenson, 
and we accepted it under the belief that we could comply with it. The 
effect of that clause was to impose upon us the same prohibition which 
had been put upon all the other metropolitan gas companies. The great 
reason we bring this Bill forward is the nuisance that it commits to our 
neighbours. The trucks in which the lime is sent away are not closed, but 
open. The greatest amount of nuisance occurs when the purifiers are opened 
and the stuff is being thrown into the trucks. On a large scale, there is no 
way of purifying that lime before it comes out of the purifiers. As a 
chemical process, if you put a small portion of waste lime into a retort and 
bum it, I dare say you will throw off aU the noxious vapours from it. I 
very much doubt if it could be done by simply admitting the atmosphere, 
but I would rather not give an opinion on a chemical point like that. I 
have heard there were one or two explosions caused by that method being 
adopted. Whatever of that kind was to be done would, of course, be an 
increased expense for us. 

^ The Chairman : With reference to this suggestion of purifying lime by 
airing it, at what stage of the process is that attempted ? 

Witness: I have not used it myself. 

Cross-examination resumed : When I spoke of being summoned on two 
occasions, I referred to being summoned, under the Act, for having an ex- 
cess of siuphur compounds, other than sulphuretted hydrogen in the gas. I 
do not think we were summoned on the question of nuisance. The Lewisham 
Board wrote to us complaining very much of the foul water from the brick- 
field flowing into their stream, but I do not recollect that we were sum* 
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moned upon that qnestion. The extra penny of expense involyed in this 
matter has not been any detriment of our dividend, because it is paid by 
the consumer. 

Mr. Cbipps : You mean you would be able to reduce the price to the con- 
sumer if you made your gas cheaper? 

Witness : I believe so. 

Mr. Cbipps : Do you know whether the consumer is particularly anxious 
to have this amount of sulphur compounds poured into his room in order 
to get his gas cheaper ? 

Witness : I think the consumer is under a misapprehension that he is 
poisoned by sulphur. 

Mr. Cbipps: Have you had any applications from the consumers to 
state that the^ would be willing to take this increased quantity of sulphur 
as against paying a little less ? 

Witness : No. 

Mr. Cbipps : You have mentioned the largely increased quantity of lime 
you had consumed in your works since you undertook this liability, but 
does not that involve a decrease of the quantity of oxide used? 

Wit7iess : I should think not. We sell the spent oxide at a profit, so 
that we should not object even if we required a little more. We have 
removed our lime by means of the railway trucks for about seven or eight 
months, but that was not the plan which was adopted at the time the 
memorial was addressed to us. 

Re-examined by Mr. Michael: The only way in which this expense 
affects us is that we are, as it were, handicapped as against the surrounding 
companies. At Croydon they are not under any restriction as to sulphur 
compounds, and therefore we are obliged to charge Id. more for our gas 
than they are. If we were relieved from an obligation of this kind it is 
the consumers who would be benefited. No process has ever been brought 
to our notice by which we could discharge the sulphur from the gas 
without creating a nuisance. If it had, we should have adopted it, unless it 
was at an enormous expense. 

By the Committee : The large purifier takes one day to empty out, and 
one day to refill, with 20 men, so that it may be said there are 36 hours 
during which the stuff is exposed. The actual process takes about 24 
hours, but there is the time during which it is waiting in the train to be 
taken away. During the winter time we change our Time purifiers once 
in every 12 days. If the purifiers are changed on a day when the wind is 
blowing directly away from the houses, there would be no coinplaint on 
such a day as that ; but, in the depth of winter, with the wind blowing in 
the direction of the houses and villas on the height above our works, then^ 
of course, the smell is noticeable on those days. 

Dr. Willia/m Odling, examined by Mr. Michael. 

I am a Fellow of the Boyal Society, and a Professor of Chemistry in the 
University of Oxford. For the last 20 years I have devoted very consi- 
derable attention to the question of gas purification and manufacture, and 
was one of the Gas Beferees during the years 1873 and 1874. When gas is 
produced it contains gas in a form which may be described as sulphuretted 
hydrogen, and also as sulphide of carbon ; it is not, chemically speaking, 
the latter, but that is the description generally. Sulj^huretted hydrogen 
is a gas with an exceedingly offensive smell, and it exists to a very consi- 
derable extent in crude gas — I believe about 400 or 600 grains in 100 cubic 
feet, and the retention of that amount would be a very objectionable 
thing. It is very easily recognized by a test paper, if any is left in the 
gas. The gas ought to be supplied to the consumers absolutely free from 
sulphuretted hydrogen, and is so in that supplied by the London com- 
panies. A piece of bibulous paper is saturated in a solution of acetate of 
lead, and is kept constantly suspended over the gas in all good gas-works, 
so as to enable the engineer in charge at once to detect if any su4)hurettea 
hydrogen exists in the gas, and records are kept of that test. In addition 
to the sulphuretted hydrogen, there is a proportion of sulphur existing in 
the gas which has not the property oi affecting test-paper. In this 
residuary sulphur, which is generally spoken of as " sulphur other than 
sulphuretted nydrogen," there exists undoubtedly sulphur in the form of 
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solphide of carbon. In the Crystal Palace Gas Act of 1873, a maxmram of 
20 grains of sulphur compounds was allowed to remain in the gas, but it 
was to be perfectly free from sulphuretted hydrogen. There haid been 
restrictions in the Metropolitan Gas Acts for years, but up to 1872 or 1873 
there were no means known for reducing the sulphur other than the 
sulphuretted hydrogen to any extent at all. There is now only one pro- 
cess, so far as I know practically, and that consists in the 
use of lime in the manner described by Mr. Liyesey and Mr. 
Stevenson, although a great many proposals have been made. I 
am aware that an experiment has been tried of introducing into the 
purifier atmospheric air, in order to see whether that would not 
to a great extent remoYe the nuisance complained of when the purifiers 
were opened, but I have not seen the operation. It would be dimcult to 
sav what is the extreme power of lime in reducing the quantity of stQphiir 
otner than sulphuretted hydrogen in gas, but I believe, in a practical 
operation, it will reduce the amount to about half. I think it is a matter 
of scarcely any importance whether there are 15 or 30 grains in 100 cubic 
feet. One hundred cubic feet of gas would weigh from 3 to 4 lbs. ; there- 
fore, if you have 30 or 40 grains of sulphur in 3 or 4 lbs., that would be 
about 10 grains in the pound ; and if you halved that it would be reduced 
to about 5 grains in the pound, or if it is put as a per centage, the amount 
of impurity, which originally is one-seventh per cent, would be reduced to 
one-nfteenth per cent., and that is practically a matter of no consequence 
whether the gas is burnt in the open air or in rooms. In conjunction witli 
Dr. Bussell, I have instituted a series of experiments, in which gas has 
been burnt with a known quantity of sulphur, our aim being to have all 
the conditions which ordinarily exist. The room employed for the purpose 
was one of the offices of the South Metropolitan Gas Company, and the 
experiments have been going on for three or four months. The room was 
18 feet 10 inches in lengbh, 17 feet broad, and 12 feet high, and that would 
give a capacity of about 3800 feet. It had two windows and a door, and 
was furnished as an ordinary sitting-room, lighted by means of a chan- 
delier, hung from the centre of the ceiling, having three lights fitted with 
Sugg's bat's-wing burners, at a height of 7 feet from the floor, and each 
of them burnt with great regularity 6 cubic feet an hour ; they were also 
provided with governors and tested by meters. There was a moderate fixe 
maintained in a grate to keep up the ordinary conditions, and the door 
was continually kept shut ; but people came in and out as they pleased, 
and there were one or two persons usually in the room. The gas whidbt 
we burned was some which nad been prepared without having been purified 
with lime. It was tested 23 times, as I am informed by the official tester, 
who found it to contain, as the mean of his 23 observations, 33 grains of 
sulphur in 100 cubic feet. We lighted the gas some hours before beginning 
our experiments, and we ascertained, by a considerable number of experi- 
ments, that if the gas had been lighted for four or five hours the atmo- 
sphere of the room underwent no further alterations, either in chemical 
Gomposition or temperature ; but after four or five hours we got it up to 
the maximum of heat and impurity, and beyond that the continuous 
burning had no further effect. In commencing the experiment, 
measured quantities of air were sucked through aqueous ammonia, to 
absorb the sulphurous products, and we satisfied ourselves, by 
preliminary experiments, that in this way were absorbed the 
whole of the sulphurous products that were in the air — in 
f^t, we used a very much greater amount, practically, of absorbing 
power than was necessary — and then were estimated the amount c3 
sulphurous products. I also took the atmosphere after the gas had been 
kept burning continuously for 20 hours, and in some cases 48 hours, but 
there was no sensible variation. We took the air first of all from a height 
of 1 foot 6 inches from the ceiling ; we had previously ascertained that 
the products of gas combustion aggregated very largely in the upper part 
of the room. Then we also took it at the height of about 5 feet 6 inches 
from the floor, which represents about a man's ordinary breathing height ; 
and we took it at a height of 3 feet G inches from the floor, as represent- 
ing a man's ordinary breathing height sitting down. At 1 foot 6 inches 
som the ceiling, the mean of three experiments, gave us 16 grains, of 
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sulphnr in 10,000 cubic feet of air, or *160 in 100 cubic feet. At 5 feet 
6 inches we found the result rather less than at 8 feet 6 inches, but thai 
arose from the fact that the latter series of experiments was a mean of 
three, whereas the 5 feet 6 inch series was a mean of two, by reason of an 
accident, one portion bein^ thrown away. Those experiments were com- 
pared with that of a room in which the gas had been onmt for two hours, 
and in that case, whereas formerly we had 16 grains in 10,000 feet, we haa 
now only 10 grains, but with reference to the 5 feet 6 inches and the 
8 feet 6 inches there was no substantial difference. We also took the air 
of a room in which gas had not been burnt at all, and in place of the 
10 grains we found there was only between one-tenth and two-tenths 
of a grain. A minute quantity of sulphur is invariably found in the air, 
from the combustion of coal which is going on. The quantity of sulphur 
compounds found in the air would certainly not have any appreciable 
effect upon health or life ; it only amounts to about one part in the third 
of a miUion up at the ceiling, and one part in about three-quarters of a 
million at tne breathing height. There is no doubt that in rooms 
that are heated by gas, the hangings, books, and furniture, in the upper 
part of the rooms, do suffer very considerable deterioration, and it has 
been alleged that that is due to the sulphurous particles of the gas ; but 
that, I say, is not the fact, for two reasons — first, other conditions are 
amply sufficient to account for it, and secondly, the sulphur itself is not 
capable of doing that amount of injury. The following are the results 
obtained by myself and Br. Bussell :— 

Gnins of sulphur per 100 cubic feet of air, found in the air of a room of 3800 cubic feet 
oapacity, in which ras coutaining 33 grains of sulphur per 100 cubic feet bad been 
burnt at the rate of 15 cubic feet of gas per hour for upwards of five hours con- 
tinnally. 

I. II. III. Means. 

At height of 1 foot 6 inches from ceiling . 0184 .. 0123 .. 173 .. 160 
At height of 5 feet 6 inches from floor. . 0*056 .. 0*037 .. — .. 0046 
At height of S feet 6 inches from floor. . 0*058 .. 0'032 .. 088 .. U'059 

Gas Burnt for Two How» only, 

I. ]I. III. Means. 

At height of 1 foot 6 inches from ceiling . — . . 0* 135 . . 076 '. . 0* 106 

At height of 5 feet 6 inches from floor. . 0*040 .. 0*070 .. 0*045 .. 0'a')2 

At lieigbt of S feet inches from floor. . 0039 .. 0*050 .. 0*037 .. 0*042 

Not any Gas being Burnt, 

I. Mean. 

At height of 1 foot 6 inches from ceiling .... 0*020 .. 0*020 

At height of 5 feet 6 inches from floor 0*010 .. 0010 

At height of 3 feet 6 inches from floor ..... 0009 .. 0*009 

We find the air in the upper part of a room is prejudicial, in the first place, 
from its high temperature. After the gas has been burning in a room for 
four or five hours, we find that the temperature in the upper part, 12 feet 
high, would increase by some 20°, whereas the temperature of the breath- 
ing height will only increase some 5° in the course of a few hours. In 
using the three Sugg's burners, the illuminating power was about 50 
canales. There is no doubt, when gas is burnt, that the products of com- 
bustion and heated air have a much greater tendency to concentrate them- 
selves in the upper part of a room when the light is aggregated together 
than VicJxen the same amount of light is obtained from a number of small 
jets, as is the case with candles. The oppressiveness which people expe- 
rience in rooms lighted with gas depends not only on the high tempera- 
ture directly, but also upon we high temperature indirectly; .because, 
having an accumulation of heated air at the upper part of the room, that 
part of the room is virtually cut off for the purposes of respiration. In 
the room in which we are now assembled, the hot breaths ascend into 
the air above ; but if the room were cut off at the height of the door, we 
should find the room much more oppressive. If instep of the room being 
cut off at the door, it was filled with hot air, or so hot that it could not 
mingle with the lower stratum, the room would be virtually cut off at that 
height. By the combustion of gas there is a certain amount of water 
formed, ana, therefore, the absolute amount of water in the air is in- 
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creased relatively to the amount of water that the air is capahle of taking 
up. It is decreased — that is to say, the uir is less saturated with water 
after the gas has been burnt in it than it was before. This is shown by 
the fact that the wet bulb of the thermometer indicated a difference of 10** 
— there was that difference between the wet and dry bulbs of the ther- 
mometer near the ceiling, and only a difference of 6°, 6®, or 7** below. 
That showed that the upper part of the room was not only hot but dry, 
and that would have a great influence upon books, pictures, and various 
articles exposed to its influence. We also examined the gas with regard 
to the other impurities produced by combustion. The amount of carbonic 
acid existing in the open air may be taken at 4 volumes in 10,000 volumes. 
In the room in which we experimented, this proportion rose to upwards of 
40 volumes near the ceiling, above the chandelier, and to 20 volumes 
below ; that is to say, it increased ten times near the ceiling, and five 
times at about the respiration level. It is generally considered that the 
presence of a large amount of carbon in the atmosphere in any form is 
prejudicial to health and life. The volume of carbonic acid gas furnished 
by the carbon of gas coal may bo taken as at least a thousand times 

freater than the volume of the sulphurous products produced by the 
uming of sulphur. Carbonic acid has no smell ; and everybody knows 
that on going into a gas-lighted room there is a certain amount of smell 
and chokiness which is not due to carbonic acid at all, but it has long been 
attributed to the products of imperfect combustion. If gas is burnt in a 
room where the amount of air and gas are not exactly regulated, either 
the gas is under-burnt or over-burnt, and in either case strong-smelling 
offensive products are formed. We have taken some trouble — ^I believe 
for the first time — to get some idea of the proportion of these products, 
and they are, I may say roughly, that where the amount of carbonic acid 
in the air of the room has been so far increased as to amount to from IJ to 3 
grains in a cubic foot, we find those other impurities resulting from the 
imperfect combustion of gas — which give rise to that choking sensation — 
amount to from half a grain to a grain in a cubic foot in addition. The 
difference between 20 grains and 40 grains of sulphur would not alter 
the carbon compounds in any degree whatever. If a room is properly 
ventilated, a small proportion of sulphur does no harm in any 
way; but if it is not properly ventilated, the removal of it will 
do no practical good, by reason of the large amount of carbon 
products. We know that so much sulphur is capable, when it 
IS burnt in a certain way, of yielding so much sulphuric- acid, and it 
may be taken that the amount of sulphur contained in the gas 
which would be burned in an ordinary room in the course of a week, 
is an amount which would be capable of yielding enough sulphuric acid 
to destroy all the furniture ; but the fact tnat the furniture does not get 
destroyed in a week, a month, or a year, shows that that amount of 
sulphuric acid is not the point at issue, which is to determine the amount 
of sulphuric acid, if any existed, in the room in which gas was being 
burned; all other moaes of determination have no bearing upon the 
question. I am quite of the opinion that the removal of the restriction 
which exists wiU not enure to the disadvantage of the public. With re- 
gard to the alleged injurious effects of this small proportion of sulphur, it 
IS not the result of observation, but it is the result of a notion that it 
must produce sulphuric acid when it is burnt, and that sulphuric acid, 
when it is burnt, is a very dangerous thing. I say that the evidence that 
this is not the case, is shown by the fact that sulphur is very largely used 
for bleaching silk and woollen goods, and also for the purpose of disinfec- 
tion — not merely sulphur as srQphur, but sulphides of carbon. It is com- 
mon to bum a quarter of a pound of sulphur per 1000 cubic feet of space, 
so that in the very room in which we were experimenting, they would 
burn about a pound of sulphur, and bum it till the air became so opaque, 
it could not be seen through. The room would be closed for a couple oi 
hours at least, and then the windows would be opened, and the room ven- 
tilated, and the furniture would be found not to have suffered any incon- 
venience ; and that would show that any injury experienced by rooms in 
which gas was burned was not due to the exceedingly minute proportion 
of sulphur contained in the gas. Taking the maximum quantity of 
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snlphnr which we find in the room in which we now are, a penon would 
have to go on breathing for six or eight hours in order to take into hit 
lungs, in the course of respiration, as much as the twentieth of a grain 
of sulphur, from which no bad result would follow. Supposing no other 
process than oxide of iron were used, so far as sulphur is concerned, I am 
not prepared to say what would be the maximum quantity of sulphur left 
in the gas, but on an average it would amount to about 80 fiprains, or a little 
over. No other purifying material than oxide of iron is used in Manchester, 
Birmingham, or Liverpool, nor vet Paris, and that has been adopted after 
considerable inquOT as to whether or not other means should be adopted. 

Mr. Michael : We have it from Mr. Livesey's own observation ; bui the 
general question I wish vou to satisfy the committee upon is this: Sup- 
posing oxide of iron to be used as a means of purification, under any clr<> 
cumstances, do you know whether there would be any prejudicial amount 
of sulphur other than sulphuretted hydrogen in the gas ? 

Witness : No ; and I base that partly u^on all these observations and 
experiments, and partly on the fact that it is not found to be prejudicial 
in such towns as Paris, Liverpool, and Birmingham. 

Gross-examined by Mr. Cbipps : My experiments have all been made for 



the Crystal Palace District Gas Companv. 

,ts go to filling 
then trying the results ; but you would hardly compare that with the case 



Mr. Cbipps : Your experiments go to filling the room once with gas, and 



of a room where gas was burnt continually every day and every night for 
years and years ? 

Witness : Of course every day would add to the injury. My experi- 
ments were made in a room 12 feet high, but taking London, the rooms in 
artisans dwellings are generally very much lower tnan that. I think there 
is a distinct difference between the air which is above the chandelier, if 
there be one, and that which is below. There is no absolute Impossibility 
to supply gas with less than 20 grains of impurity in 100 feet, but it is 
entirely a question of expense — to use a common expression, whether it is 
" worth* while." 

Mr. Cbipps : Do you really suppose that the public of London, who know 
that they have been protected for vears past from impurities, will be satis- 
fied when they find the alteration has been made ? 

Witness : I should say there is not the slightest proof as to the presence 
of ralphuric acid. 

Mr. Cbipps : But the sulphurous acid may become sulphuric acid by the 
addition of another element, oxygen ? 

Witness : With so much sulphur, if you please you may make so much 
sulphuric acid ; the only question is whether it exists in a room lighted 
by gas. 

Mr. Cbipps : But what the^ are breathing and what they are having 
enter their rooms may be ultimately sulphuric acid ? 

Witness : No ; I dilute that. 

By the Coicxittee : Sulphurous acid would become sulphuric acid by 
the admixture of oxygen. There is abundance of oxygen to supply it ; the 
point is whether the amount of sulphur that is found m the room actually 
gets converted into sulphuric acid or not. I say the thing is quite con- 
ceivable, but the question of whether it does or not can only be tried by 
experiment. 

The CoxxiTTZE : You mentioned the burning of a pound of sulphur; 
how long a period of continuous gas-burning would that represent ? 

Witness : A pound of sulphur would be vOOO grains. It would require 
about 20,000 feet of gas to yield that amount of sulphur, and at the rata of 
15 feet per hour would have to bum for over 13Km hours. I only made 
that statement ae an iHustrstion that there mi^t be a very great amount 
of sulphur in a room, and that that sulphur was a product which did not 
damage the fahrics. 

Be-exainined by Mr. Mxchaxl : Those experiments were conducted over 
a peziod of three months. A person standing in a low room would sufier 
more from the defilement of that room by gas products ; but this defile- 
ment is not attributable to the sulphur compounds, but the carbonie 
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if you xnnltiply nothm|' by any amount it remains nothing still, but when 
you take the other defilement from merely burning the gas — ^the carbon 
compounds and the other matters producing defilement of the atmosphere 
— of course, the less the amount of that dilution the greater the injury 
produced ? 

Witneaa : Yes. As regards the general result of my own observations I 
should say that of the very small proportion of sulphurous products which 
are produced, about oue-tenth part of that small proportion is converted 
into a state of sulphuric acid, and that is in a large measure neutralized by 
the ammonia existing in the air, and would become sulphate of ammonia, 
and this being a neutral salt, no injury would occur from that small 
quantity being present. If anything like the amount of sulphur that ^^ras 
in the gas was converted, by Duming^ into sulphuric acid— u more than a 
more trace was so converted — it would not be a question like the present 
before the committee, because it would be found that the furniture would 
bo destroyed. It would practically result in this — ^that no gas could be 
burnt in a room which was not thoroughly ventilated, whereas we know 
that gas is burnt in rooms in which there is a total absence of ventilation. 

By tlie Committee : I have not tabulated the results as to carbonic acid, 
but I can state tliem generally. Near the ceiling we got 40 parts in 10,000, 
and at the breathinghoight ^ parts in 10,000. 

The Committee : Womd these particles of carbonic acid, however formed, 
not produce any smell or disagreeable influence upon the nostrils or lips? 

Wihieaa : Actually carbonio acid itself does not, but these other products 
of imperfectly burnt gas, and these other carbonaceous products, do. 

Dr. William James Busaelly examined by Mr. Pauli. 

X am a Fellow of the Royal Society, and Professor of Chemistry at St. 
Bartholomew's Hospital. I have been generally engaged with Dr. Odling 
iu making these experiments, to which he has spoken. I have also heard 
Ills evidence, and agree with him in all respects. I believe that the un- 
pleasant effect in rooms does arise from those carbon compounds, and that 
sulphur has nothing to do with it. We did not appreciate the presence of 
Bulpliur, although it would be very easily traceable. 

Mr. Pauli : Tou would have found out, by your experiments, whethev 
there had been carbonic acid or not ? 

Witneaa: No, we should not, as far as our experiments wentj they 
would apply more to those sulphurous compounds, or sulphuric acid. The 
means we took to collect it would have collected it whether it was 
sulphurous acid or sulphuric acid. Any quantity of either of those acids 
would exercise a very prejudicial effect upon the leather of bookbinding, 
and HO on. X have heard that great damage has been attributed to the 
sulphur compounds in gas, in libraries and other places, but I do not 
believe it is owing to those compounds. 

Mr. Pauli: Do you believe it would be anypracticalbenefit to the public 
at all that the sulphur compounds in gas should be reduced, we will say to 
20 grains in 100 cubic feet ? 

Witneaa : I do not think they would be able to tell the difference in the 
least. 

Mr. Pauli : Do you agree with Dr. Odling in the infinitesimal amount 
of these sulphur compounds which you would have to breathe ? 

Witneaa: Tes. I think our experiments really show that one would 
have breathed the tenth of a gram of sulphurous acid into the system, 
assuminff that the whole of the sulphurous acid that went into the system 
remained there, which would not oe the case. With reference to those 
experiments, our principal object was to get a room which should be as 
similar as possible to an ordinary room in London. I confirm the 
evidence of^ Dr. Odling with regard to the general results of those 
experiments. 

Cross-examined by Mr. Cbipps : I do not know that there is any reason, 
why proper ventilation should never be ensured in the dwellings of the 
lower classes ; there is no practical dij£culty about it. The same thing 
might be said with regard to the dwellings of the higher orders. 

Be-examined by Mr. Michael : Sulphuric acid in a concentrated form is 
a very corrosive subBtauce, and if it were brought out in that corrosiYe 
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form in the ordinary process of burning gas, wo should find in ovory room 
traces of its presence. All the goods would be spotted over with it, and 
holes formed in them. The oaroon compounds ought certainly to be got 
rid of by ventilation, but that is beside the mark when we aro diioUHBitig 
the presence of sulphur as an injury. 

Mr. Michael : If the ordinary process is adopted of purification with 
oxide of iron, would there be left such a quantity of sulphur in tho gai ai 
would lead to injurious results when that gas was burnt ? 

Witness : I thmk not. 

Mr. Michael : Therefore it is useless to resort to the procoss of purifi- 
cation by lime ? 

The Chaibman : I think Dr. Eussell says he agrees entirely with tho last 
witness. 

Mr. Cbipps : They would not think of burning gas in any quantity in 
the wards of St. Bartholomew's Hospital, would they ? 

Witness : I should think so. 

Mr. Cbipps : Are they not very particular to have one humor in a word 
and the window open ? 

Witness : I really do not know what the arrangements of tho hospital 
are, but I hope they adopt what you suggest — good ventilation. 

Mr. Michael : Supposmg they do, has that any reference to tho quantity 
of sulphur in the gas ? 

Witness : I should say not. The object of ventilation is to get rid of thd 
products of combustion in the heated air. 

The Committee : Can you give any idea what is really tho difference 
between sulphuric and sulphurous acids, in regard to their deltsiorionn 
effects, if any ? 

Witness: Sulphuric acid is the stronger of the two, and would turn 
out sulphurous acid, while sulphurous acid would not turn out salphujric 
acid. 

Dr. Thomas Stevenson, examined by Mr. Michabl. 

I am an official gas examiner, and also a Professor of Chemistry at Guy's 
Hospital. I have heard the evidence of Dr. Odling and Vt. KnsselJ, and 
concur in that evidence. I believe I first introduced the use of binvil- 
hide of carbon as a disinfectant, and I have used it exclusively lor the 
isinfecting of rooms in the portion of the Metropdiis in which 1 have 
been Medical Officer of Health for the last six years. I have used, nfd 
pounds, hat half a ton in that time. Bisulphide fA carbon is a c^fmi' 
pound of carbon and sulphur, made by i>assing sulphur over heated 
charcoaL It exists in the form of a transparent liquid, which is highly 
Tcdatile and inflammable. "ViVhen using it as a disinfe/^rtant, it is simply 
placed in an open ; dish in quantities varying, according to the si^^e ot 
the room, from about one-fourth of a pound to half a pound at a time ; a 
match is then applied, and the vapours and the liquid are allowed U> bum, 
A small quantifiy comparatively of carbonic acid is produced, and a very 
large amount of sulphurous acid, s» that in a few moments no one can stay 
in the room so aa to breathe. The room is then shut up, and left in that 
way for several hours, and then the doors and windows are thrown open^ 
and the room can then be occupied ; this is done after infe^.tious disease. 
That anlphxcroua acid is in contact with the oxygen of the atmosphere. 

Mr. Mrrrr^yr. : Is it under precisely the same ciTcum«ta»ees as th4» 
sulphixrous acid ^diich may be formed from the combustion of the gas 
with the sulphur compounds in it? 

Witness : xea ; the only difference is that it is in a larger quantity in 
the looBi whan you bum bisulphide of carbon. X have made experiment* 
with the sulphur in gas, and I find that on burning the s^sk only about 
5 per cent, of the sulphur in the gas, as determiner! b;/ f-he Referees 
apparatus, is directly converted dnring combustion into sulphuric acid, 
and that most of that sulphuric ;=tcid is neutralized by the ammonia, pr^^Btent 
in the gas and in the atmosphere. rj'ii'iii<7 the rni %' "^r Afii-vf^-n ./'^«r^ T have 
employed, bisulphide of ;^,vi*lv)n. w^ hn-v. iutd only one eUim Tor f*,ompen- 
sation for destruction 'if any trtieli', in r. he i''>oin, ni<l ^hnt va-s f^\fi^o.h^r\<r 
an artificial fiower and a oonnet, the Hiiiphuroun -i-eid IviTii? * hlfaeher. f 
have had no claim for eompennation of any kind for the eorrosion of 

uticJles. 
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Mr. Michael : This uufortunate artificial flower, if sulpharic^ acid had 
been formed, I take it, would have been destroyed by the corrosive action 
of the fluid upon it ? 

Witness : I think it would, and I also think we must have had a large 
amount of destruction prevailing everywhere, in furniture and so on, 
if any appreciable amount of sulphurous acid had been converted into 
sulphuric acid. 

Mr. Michael : Of course there was a very much larger quantity of 
sulphurous acid formed than there possibly could be created by burning 
gas with any amount of sulphur ? 

Witness : Yes. I should like to add that there is one condition which 
would determine the conversion of sulphurous acid into sulphuric acid, 
which is absent in rooms, and that is the presence of an excess of 
ammonia in liquid, which is an essential condition for the rapid conver- 
sion of sulphurous acid into sulphuric acid. That is not present under 
ordinary circumstances in burning gas. There is an inappreciable amount 
present of ammonia. 

Mr. Michael : Have you ever seen any bad results from the combustion 
of gas containing sulphur which could be traced to sulphur compounds ? 

Witness : None which could not be traced to other conditions developed 
during the burning of the gas, those conditions being increased tempera- 
ture, increased diyness of the atmosphere, and increased products of 
combustion, carbonic acid, and so on. I have a table here, which will 
confirm Dr. Odling : — 

Da. Thos. Stevenson's ExPEaixsKTS on IItorombtrt, &c., in Rooms in which 

Gar is Buunt. 

1. Drawinff-Room.— II feet 3 inches hig^h. Capacity 9000 cubic feet. Occupied by two 

adultii. Fire. Three bat's-winp burner*, each conpuraing 4 cubic feet of gas per 
hour. Oas burnt for 4A hours before testings were made. 

18 In. 4 Ft. 1 Ft. 

above Floor, above Floor, below Ceiling. 

Temperatures 61* 

Relative saturation of air with moisture; 

total saturation a 100 69 

Volumes of carbonic acid in 10,000 volumes 

of air — 

Grains of water required to saturate 1 cubic 

foot of air with moisture 1*53 .. 3' 10 .. 5*87 

2. Dining'Rootn . — II feet 3 inches high. Capacitv 3500 cubic feet. Occupied by two 

adults. Fire. Three bat's-wiug burners, each consuming 5 cubic feet of gaa per 
hour. Gas burnt for 4A hours before the testings were made. 

3 Ft. 7 Ft. 9 In. U Ft. 

above Floor, above Floor, below Ceiling. 

Temperatures 61' .. 68' ,. 77* 

Relative saturation 60'5 .. 58 .. 44 

8j^Ft. 
above Floor. 
Volumes ofcarbonic acid in 10,000 vols, of air 18*6 .. 350 

Grains of water required to saturate 1 cubic 
foot of air with moisture 2'36 .. 3'15 .. 5*59 

3. The last (dining) room, lighted with three good oil lamps on table. Xo gas. 

5 Ft. 7 Ft. 9 In. 1^ Ft. 

above Floor, above Floor, below Ceiling. 

Temperatures 66j|° .. 64" .. 680 

Relative saturation 61 .. 54*5 .. 45 

Grains of water required to saturate 1 cubic 

foot of air with moisture 2*87 .. 8*59 .. 4*57 
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. 79J' 


55 


. 46 


7-70 


44-a 



Proportion of SuLPerRic Acid to Total Sulphur Obtained bt Burning Coal 

Oas from a Bunsen Burner. 
1. The OasUght and Coke Company* s Gas. 
ToUl Sulphur Sulphur as Sul- 

in 100 Cub. Ft. phuric Acid from 

of Gas. 100 Cub. Ft. of Gas. 

14-66 .. 0-97 

1907 .. 109 

19*46 .. 0-74 

16 83 .. 91 

1607 .. 0-84 

AvtrtfM 17 '11 ' •# 0*91 or 5*82 per cent, of total sulphtur. 
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2. Surrey Ooniu.ners Oompany*8 Gat. 



Total Salpbar 
in 100 Cab. Ft. 

of Gas. 

2300 

88-85 

38-86 

39-24 

55-38 



Sulphur ai Sul- 
phnrio Acid from 
100 Cub. Ft. of Oai. 
3-81 
1-44 
1-82 
0-27 
1-44 



Averages 38-97 



1*90 or 4*87 per cent, of total sulphur. 



QVAMTRISB OF COXBINXD AND FrXI SuLPHUBIC AcIO Coin>IM8XD ON 0LA8S PlATBS 
AND ON CaUOO AFTEa 84 HoURS £XP0ST7RX IN OaS-LzGHTBD BoOMS. 



1. Kates Clean and Dry. 



Sulphur in Oas used 
in Grains per 


Size of 


Quantity of 


Boom in 


Gas Burnt 


100 Cub. Ft. of Gas. 


Cub. Ft. 


per Hour. 


19-07 


2016 


10 


35-75 


3840 


15 


3602 


3840 


15 


83-70 


3840 


15 


39-60 


3840 


15 


2. Plates Moistened with an 


Alkali {Carbona 


19-07 


2016 


10 


36 02 


3840 


15 


39-60 


3840 


15 


23-65 


3840 


15 


36-83 


3840 


15 


^— ^ ^ 


3840 


15 


— ,, 


3840 


15 



Total Sulphuric Acid, 

Free and Combined, 

Deposited on 1 Square 

Foot of Surface , 

in 24 Hours. 

-020 

-003 

•006 

•006 

•016 

-010 average. 

of Sodium), 

•068 
•055 
•042 
•039 
•252 
-214 
•201 



34*00 
34*00 



3. Clean Calico {Six Days Exposure), 

3840 .. 15 
3840 .. 15 



•124 average. 

-380 
•290 



•330 average. 

It thus appears that only 8 per cent, of the sulphur in the air is deposited on plates not 
covered with an alkali— i.e., in their natural condition. 

The quantity of free or corrosive sulphuric acid deposited was too small to admit of 
accurate determination. 

I find the same conditions are not present when I light the room with 
lamps as with gas, because so much absolute amount of light is not 
required when lamps are used. When you use gas you bum it in a 
chandelier in the centre ^f the room, but when you use lamps or candles 
you place them near where they are wanted on the table. There is also 
another thing — viz., that gaslights are usually clustered together, and form 
a strong ascending current of highly heated and light air, which ascends 
to the top of the room, and there remains practically fixed at the level of 
about the doorway, or a little above, so that the whole atmosphere about 
six inches above the down outlets is practically a heated, dry, and foul 
atmosphere, cut off from ventilation from the upper part of the room, 
and very destructive, no doubt, to all articles — ^books, and so on — ^which 
are exposed on the upper shelves of a library. Such an amount of carbon 
compounds in the atmosphere as I have mentioned would be injurious to 
health, and would show that ventilation was required, not on account of 
the sulphur products, but on account of the carbon matter. I have deter- 
mined also the amount of condensation of those different products, and I 
find it was very small indeed. 

By the Co^imittee : I have exposed glass plates, and also clean washed 
calico in various parts of the room where gas has been constantly burnt — 
one of the rooms being the same as that used by Dr. Odling — and I find 
that the amount of sulphur deposited on those objects is exceedingly 
small. The total amount of sulphuric acid deposited was, on an average, 
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per square foot of glass, after 24 hours exposure, only 100th of a grain, and 
that was nearly entirely in the non-corrosive form of sulphates. As 
Medical Ofl&cer of Health, I complained of the nuisance created in the 
King's Cross district by the use oi lime. I called upon the company to 
abate the nuisance, and I went thoroughly into it, being at that time 
advising Mr. Patterson as to his patents. 

Mr. Michael: Did you not institute some experiments as to the 
ventilation of the lime purifiers in order to get rid of the nuisance ? 

Witneaa: I called upon the secretary of the then Imperial Gas Com- 

Eany. The company carried out some experiments in the venti- 
ktion of the purifiers. I did not see them carried out, but I saw the 
result of passing air through them, and they were most disastrous. They 
made a far worse nuisance, and damaged the purifiers. 

Cross-examined by Mr. Cripph : Those experiments were carried out at 
the Bromley works, but they did a great deal of mischief, and had to be 
modified; there was an injunction against them. I am not personally 
acquainted with the Beckton works. There has been a general tendency 
to remove gas-works from among tlio populations to places where it was 
supposed the nuisance would not do much harm, but there are still some 
remaining in the central parts of London. 

Mr. Cripps : You have stated that where gas has been burnt there is 
something deleterious, which you think can be accounted for by its being 
dry, hot air ? 

Witness: Drjf hot, foul air, but not foul from sulphur. 

Mr. Cripps : There must be some compound arising from gas manufac- 
ture besides the mere heat and dryness, in order to produce the effects 
which you state. 

Witness : Not from gas manufacture, but from gas combustion. I think 
the sulphurous acid is so small that it is quite inappreciable — something 
like one part to 1000 parts of the carbon products. That sulphurous acid 
is capable of becoming, by the intermixture of oxygen, sulphuric acid, but 
that is a very slow process, unless you have an alkali present. 

Mr. Cripps : However slow it may be, it does ultmiately become sul- 
phuric acid ? 

Witness : If it is not removed ; but it does not remain for a sufficient 
length of time in the upper part of the room to become an appreciable 
amount of sulphuric acid. If it did remain there, and there was no further 
ventilation, it would become sulphuric acid after a very long exposure — 
perhaps weeks. 

Mr. Cripps : After the gas had gone on burning for weeks and months 
together ? 

Witness : Yes ; but then you have at the top of the room an atmosphere 
which practically, after four or five hours, becomes uniform, and then we 
may take it that as much new products of the combustion of the gas are 
thrown in as old ones removed. Practically the amount of foulness is not 
going on accumulating, but represents an uncertain quantity. 

JEle-examined by Mr. Michael: Gas is ordinarily burnt for a certain 
number of hours, and then for a much greater number of hours it is not burnt. 
I find from experiments that, in the course of a few hours — say five or six, 
or even less — if the room is well ventilated, it resumes its ordinary condi- 
tion in which it was before the gas was burnt. I have found that in a small 
ill- ventilated room, on turning out the gas and leaving the door ajar, and 
going in the morning and testing the atmosphere again, it was practically 
me same as the day before, previous to the gas being lighted. 

The Committee : Are we to understand that when the air at the top of 
the room is charged with a certain amount of this sulphurous compound, 
whatever it is, that it does not become any more charged, no matter how 
long the gas may be burning ? Does the air give it off, or does it sink down 
to the floor ; or what happens ? 

Witness : No doubt a small portion escapes by the ordinary channels of 
ventilation, if there are any in the upper stratum, and part of it passes into 
the lower stratum of the atmosphere ; and just as much of the foul products 
in the upper stratum of air as passes down into the lower stratum will pass 
upwards irom the products of combustion. 

The Committee : Do you mean to say that the air l^is not capable of 
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carrying or of containing at that rate more than a certain charge o! thcio 
compounds ? 

Witness: No, I do not exactly mean that; but aR the partioloM of com- 
bustion pass to the upper stratum of the atmosphere, they muit turn out 
some of the old stuff that was there ; and that just as much aH ii turned out 
or displaced in the upper stratum is raised from the lower stratum. It In 
just like a cistern tap with water running in — as much water muHt mn 
over the top of the cistern as runs in from the tap. At the workN noar 
King's Cross, being in a populous part, they are allowed 6 grainii tnoro 
sulphur per 100 cubic feet than they are allowed at Bromley, and I belie vo 
the object of that is to keep down the nuisance. 

Mr. James Laytoriy examined by Mr. Paulx. 

I am a bookbinder, residing in Brewer Street, Golden Square. I haro 
devoted a great deal of attention to finding out tne best mmle of \tte%iirv\nu 
the binding of books. In 1813 there was an inquiry at the KihcMmnm Club 
with respect to the bad state in which the bindingB of their bookn huA grH, 
and I was called upon to investigate the circumstance*. Th<! rtmuM wax 
that I found there was absolutely no difference in the condition of tho 
books in a room in which gas was burnt, and the condition of Nirnilar bookx 
in rooms in which no gas was burnt at all. After paying a great df;a] of 
attention to the matter, I came to the conclusion that the Ktate of th^ \*t>4tkn 
was attributable to the extreme temperature at the top of the nxtm. In ihtt 
north library there was no gas burnt, and the state of the hmiVintrn in ihAi 
room were even worse than in some of the others in whir;h ga« wa« hnmU 
The temperature of that room was very high , owing to the fl neiK/f the )(it^;b/«, 
and the obvious conclusion was that those bo^^ks went l/a/1 aniir^ly irmn iXut 
excessive heat. I am also binder to the Hoval Jnjftitqtion, Oan \% i^n^h 
burnt continually in the reading-j-oom, but there are v^ry f^rw \fO*fk» ih^rr*. 
In the library they have gas oecasionaUy — the ffe^^fftaiy telln m« al>^/«fi 
19 nights in the year, not more — but the b^j-ofai tbi?re are in a y#rry b«/| 
condition, the upper part parti/mlarlj, Th^y are qm*^ t^st Y/nui tm in 
libraries where gas is barn* continioTL'tly. 'Witne»« hari4e^ in a np*^fn*!tt 
of the state of the binding of many cf the \xt^,kM h'/tn the h^iTinry *4 th* 
Royal Institution; anotiner one trffttt the VihfT^ry ai th/^ Traa^llAr^ 
Club, where there is no gas btunt at any time.. I wntH ftifi/ftt^ikitfUA 
with the Duke of ymfrAk.^i abr^rj in l.¥^, 1ttMr«i v^re tvo ff^m^ ^^n^, tfc* 
library below, and a ryyai in -vhif^h. I>v>k« vere icerpt iw^i ihi^ r<^, Ti\*frtf 
was a very great di5ftr»£TLce in the tera.-p«*-.'iin?ire fA th^** %wf» rv/r/wt. In tJlMf 
summer tinie, wish the STmahiriii^'Oii thA r'/',i^ the V*> f/'^fk vjt* 'te^rry h/^. 
The books in the IrrwtTr lSr,r&zj -vm ia a T-wy sf/'^A <^/r»/Hsi/'yr* spftTw^^Iiy^ 
and saffereti verj Lhcle^ b-rs t-Lr^v-, izi. ^h<^ V/p T^z-iirti v*Te ^*rry Ary *M 
perished^ and oil rtmn-ria^ ir-.*-^! -he hir^t^ v-voLi 'A%^^ fcv'wi' tM* 
There was no gas fr. *i5LftT ".f ^h* Ii?/.'*r>a, 

Mr. Pacxx : Then. I frrp^c** -^h.-^ y*r.iwai 'V,T*/^.I':Ts*i/,'ft ^vi '**m^ V* ir** 
that the bmr.fnjr of jnt? irT 1 i'-x.rx hAA r.A pnu^^utrd t,i^r\.r;u^ ■*«-j^»r* '^ivt -wft.' 
dition of th& boofa, ctn ^ii^K iL* li^tLrfxsi.^Ti. c.f sh^ ir^^^iw ■»** 4'-->^ -wt-JU-ZAi^ 
to the temptfcafflTri t 

Witnexi : 5o frmher tiiaai 'iPiiii, taar* sr;«^ f f,hiA>, U * ipf>wft vinr/iA 'vf 
heat ; I fiad fs htxofx -vti^nt taa at hTrrtf*. 

Mr. Fatlx: BTHl±fi 'itwajl:! ^ii** ft^^,i« j-in *iirjr;?,nf^ 5/v nh*^ iwvm^ttvrt**; 
tempeEafecEE: ? Y':ti. ha.-v» mrt*v:i prsiyrT^ v»nrttisrir>«*l7 ^hjirft tttw*; i>ifA>Miiuv^ -vr 
absnice of gaff hs» antm-rfur 'Vi -irt r::;h. ',t, ? 

IFc^weBf r'ls os tine 'irj iim*vtTjru»ri%. T riii^vk. 

By t&e CoicacTETS^: Tin* ^rf«u-^,vafMir;t «; •.!:;<% T,^*«>'rtl<«n Cri^ >t 
general^ -j^rj fttgft. "^eT- -leiinf jinvriitKieu -w'at; -wt-^^ /wAn * jp^Aitn -iiw; m 
tile £asCr aul ^^i«^ ^^feft -dm 'vivrurh. 

Mr. CBZP?*i^«m Oft jiir.njrt at.i; '•i'.-»««--,-:.trtvi"nrt -^w Y-:twii»Jwt -.n 'Ha ^a*«4<^ 



Mr. HvrwAwr. isad. ift TinW .inn ':»f.vi:;u^ -ji** -v^mmvi '^^ -v-Xh ^7 *.i-.*tiwcp 
eridence. 

Mr- Ckcp?* wilt ii* mnnut .la-s^* ?^t7 fSrtv Armai-'i-j ^^ i-\i*.f»-* \n 'Vi<^. ^v-*»#»-»i^ 
case. It wnuiil Tie ihr^vina 'Vv rhft ■•r,m-.mt^^^, *ii*i- "h** yi«»*<+'iA»A \^ -aa 
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jarisdiction. It so happened that a small portion of the Crystal Palace 
district was within the jurisdiction of tlie ^oard, and it also happened 
that the Bill next to he hrought before them affected nearly the whole 
portion of the district under their jurisdiction. The question, so far as they 
were concerned, was to protect generally the interests of the gas con- 
sumers throughout the Metropolis, and it was quite obvious that the 
proper course for the Metropolitan Board to take was as follows : — There 
were parties applying for a privilege which the Metropolitan Board and 
the consumers believed would be detrimental to them, and, on behalf of 
the Board, it was desirable to hear all the evidence given in favour of 
that charge. It was a very heavy onus which the companies were taking 
upon themselves. It might be tnat they would be able to prove the case 
they had undertaken ; but as there would be a large body of evidence, 
scientific and otherwise, to be given in opposition, he (Mr. Cripps) asked, 
on behalf of the Metropolitan Board, that tne decision on the present case 
might be reserved until all the evidence on the general case had been 
given. It was true that the counsel would not be the same in both cases, but 
there were representatives, and they would be perfectly able to represent 
the whole case when it came before the committee. The question of the 
gas supply of the Metropolis had been a matter of agitation between the 
gas companies and the consumers for a considerable number of years. 
Unfortunately, they had not felt their interests always to be identical, 
although they really were so, and would ultimately turn out to be so. There 
was no one a gas director looked upon with more suspicion than a gas 
consumer, except it was the Metropolitan Board of Works, who, as repre- 
senting the consumers, were looked upon as worse than the consumers 
themselves. The consequence had been that, for some years past, a con- 
siderable contest had been going on, commencing from 1860 to the present 
time. A number of Acts of ParUament had been passed, conferring powers 
on one side or the other, all of which had been more or less compromises 
of the views of the two parties. In 1860, which was the inception of the 
matter, and the first Act in which the limitation of 20 grains of sulphur in 
100 feet appeared, the gas companies rather than the Metropolitan Board 
originated the agitation whichled to that Act. The companies obtained a 
very great advantage in that year, which should not be underrated on 
their part, which was that the Metropolis was divided into different dis- 
tricts, and a supply was given to a particular company, and appropriated 
entirely to that company, so long as they were able to supply the district, 
and so long as an inquiry before the Home Office, or something of that 
kind, did not alter it. Of course there were certain restrictions placed 
upon the . companies, amongst which was the restriction that their gas 
should be free from sulphur compounds to a greater quantity than 20 grains 
in 100 feet. The Crystal Palace District Gas Company were not at that 
time sufficiently within the Metropolis to make that Act applicable, and 
they were exempted from its operations. In the meantime, the district, 
like all other districts round London, became more and more metropolitan. 
Ultimately, in 1873, the Crystal Palace District Gas Company applied for 

gower to raise i;150,000 at 7 per cent., which capital, under the Gas-Works 
lauses Act, was to be offered in the first instance to the holders of the 
old shares. In return for that great benefit, the company had to submit 
to the likening of their district to what was common in other parts of the 
Metropolis with respect to the sulphur impurities, and they were limited 
to the 20 grains per 100 feet. That was the contract entered into with the 
consumers, and it was upon that the consumers rested their case. They 
said, "We allowed you to have certain benefits upon your incurring 
certain restrictions for our benefit. We made a great point of our desire 
to have the gas purer than it was before. You submitted to that, and you 
have gone on now for a certain number of years supplying gas of that 

Eurity, subject to penalties if you do not supply it, and you take a very 
eavy onus upon yourselves in coming to alter the bargain which you 
entered into with us at the time." 

Mr. Courtney : You do not present it in that way. Your petition says 
it was a mutual bargain which had been paid for. 

Mr. Cripps said one did not want to put everything in a petition. He 
was entitled to rely upon the whole case. 
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Mr. Goubtney: Yoq are here only to raise it upon the question of 
health — ^upon a sanitary question. 

Mr. Gbipps said that was a point he was coming to, but he was then 
viewing it generally, and therefore was entitled to taike any objection. 
The undertaking the company gave had been carried out from tlutt time 
till the present, but now tney asked to be relieved from that responsibility, 
on the ground that it was impracticable to do it. They did not say, ** We 
cannot give the gas pure," but all they said was, " It is an expense, and is 
inconvenient to us, ' and made them very unhappy; but were those real 
reasons ? If it was any real injury to the company it could be proved, 
but they continued to divide their maximum dividends. They alle^d it 
was an injury to the consumers, because if they could make their gas 
cheaper they could supply it cheaper, and every extra penny they paid for 
the extra purity fell on the consumers. Be it so. The consumers did not 
ask to be relieved from it. They preferred pure gas, and paid for it, and 
did not desire any alteration. Then they said, ** Oh, but it compels us to 
make a nuisance at our works;" but that was very indefinitely proved. It 
was very true that at the present time where the Crystal Palace works 
were was much more surrounded with houses than places where gas was 
generally manufactured in the Metropolis, but what did that amount to ? 
Of course, if a nuisance was created at those works the company could be 
indicted for that nuisance the same as anybody else could be. But what 
was the evidence of that nuisance? There was a small memorial, 
signed by about a dozen persons, which was presented about two 
years ago with reference to what was being done at those works, 
and all that the memorial suggested was that the company should 
adopt some other way of takmg away the impurities in a closed 
conveyance rather than in the way they were doing. What did 
the chairman say ? He said, " We took it away in carts for some 
time, but now there is a great improvement. The trucks of the com- 

Eany come to the gas manufactory and take away the products direct ; 
ut we do not attempt to cover over the trucks." Surely, if the matter 
were so urgent, they could, at no very great expense, have some trucks 
made specisdly for that purpose. Of course, they ought to be so constructed 
as to be covered, and so prevent any nuisance ; but even as it was, since 
they had adopted that plan there did not appear to have been any com- 
plaints at aU — certainly none had been proved. The committee had 
simply the statement that it would be less expensive to the company if 
they had not to use that nlethod. Under those circumstances, was there 
anything proved as a reason why the bargain of 1873 should be reversed ? 
They had heard a great deal of evidence that it did no harm to have the 
20 grains of sulphur, but surely the consumers were judges of that; it was 
purely a consumers question. It was not for the gas company to say, if 
the consumers desired to have that impurity, " You are mistaken, and are 
taking an unreasonable view." They might try to persuade a person that 
there was no harm in the gas he was breathing from time to time ; but if 
he felt that there was, and if he did not desire to have any impurity in- 
troduced from which he was free, surely that was for the consumer. Mr. 
Livesey had told them it could be done, and also that during the very last 
quarter the amount had only been 17 grains in 100 feet. There was no 
difficulty in the matter ; it could be done, and had been done, and the in- 
habitants of the Metropolis had had the benefit of it ; and now, because 
of some doubtful evidence (for what could be more doubtful than those 
laboratory experiments about sulphuric acid ?) was the whole Metropolis 
to be told they were to have gas more impure for the future, because they 
were asked to remove that restriction of 20 grains, whether tne proposition 
in the present Bill was to be 30, or 40, or anything else ? 

The Chaibkan : Altogether removed ? 

Mr. Cbipps said it was a simple repeal, so that whatever quantity of sul- 
phur -might be contained in the gas they were to submit to in future. In 
all probability the quantity of sulphur would depend upon the coal that 
was used; and if it should turn out to be 60 or 70 grains, the answer of 
the company would be, ** We have gone to Parliament, and they have 
expressly repealed, upon evidence, your protection ; therefore, however 
great the impurity may be now, you are not entitled to make any difficulty 
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about it. Your time was to have gone to Parliament, and yon had the 
opportunity of asking the committee not to pass the Bill. Thej have 
passed it, and you must now submit to that impurity, whatever it is.'* He 
(Mr. Cripps) would not at that time deal with tne scientific evidence, 
because it would be obviously foolish to detain the committee twice over upon 
a question of that kind ; but as the matter stood, had the company shown 
that it was a perfectly safe thing to repeal the restriction imposed upon 
them ? If not, it unquestionably ought not to be removed. The whole 
proof was upon them to accept the restriction in return for benefits con- 
ferred upon them bv the consumers. Was there anything sufficiently 
certain and definite shown that the gas consumers would not be prejudiced 
if a considerably larger quantity of sulphur was introduced into the gas ? 
Sulphuric acid, no doubt, was generated by combustion. The amount of 
that, and the degree in which it was injurious to health, was very doubtful ; 
and the witnesses said that in their opinion — and it was only a matter 
of opinion — it would not produce any inconvenience. On all those matters, 
science, even at its very best, was most uncertain ; because* after all, it was 
not the quantity, however infinitesimally small any matter might be, 
which was detected by the experiment in a particular form, which was 
necessarily not injurious. Unquestionably, from the evidence as it stood, 
it appeared that in the gas supplied there was something very injurious, 
particularly at the top of the rooms, or at a certain height. Some persons 
thought it was carbonic acid ; some thought it was something dry and hot 
at the same time. It might be that particular matter which they desired 
to have excluded ; and when the height of rooms was spoken of, surely 
those who represented the consumers must be taken as representing all 
classes. In some cases, perhaps, persons were so careful of ventilation by 
modem appliances that the difficulty might be prevented, but that did not 
apply to the mass of consumers, who lived in small houses, and in rooms 
which were necessarily very imperfectly ventilated. Without detaining 
the committee longer, he (Mr. Cripps) could not help thinking that no case 
had been made out why the Bill should be allowed to pass, or why that 
which had been the law of the Metropolis for 17 years, and had prevailed 
against this company since 1873, was to be repealed in spite of the wishes, 
and against the remonstrances of the consumers of gas, who were the real 
parties to be looked to in any legislation on that matter. It was really a 
consumers question, and on behalf of those consumers, who were repre- 
sented by the Metropolitan Board of Works, he decidedly asked the com- 
mittee not to pass the Bill. 

The Chairman (addressing Mr. O'Hara) said that Mr. Cripps seemed to 
ask the committee to decide at once that the preamble had not been 
proved, but they did not think they could do so, and therefore it would be 
necessary to go into the case somewhat more fully than Mr. Cripps had 
done. From the way in which the Bills had been brought on, the com- 
mittee felt themselves bound to hear the present case upon its merits, and 
to decide it without waiting for the evidence and the arguments in the 
next case ; but if the parties could make any arrangement by which the 
evidence taken in the present case coul^ be made use of in the next, it 
would be a great convenience, and would save time and expense. 

Mr. O'Haba expressed a wish to consult with his clients (the Metro- 
politan Board), and after a short conversation the conmiittee adjourned. 



Wednesday, May 2. 

Mr. Charles Heischf examined by Mr. O'Hara. 

I am a FeUow of the Chemical Society, and the superintending Gas 
Examiner to the Corporation of London. For 24 years I was Professor of 
Chemistry in the Medical College of St. Thomas's and Middlesex Hos- 
pitals. Drtring that time I have been much engaged in the examination 
of coal gas and its impurities. Under the Metropolis Gas Act, 1860, the 
limit of sulphur impurity was fixed at 20 grains in 100 cubic feet. By the 
City of London Gas Act, 1868, which was originally intended to apply 
only to the City, but was afterwards extended to some other companies, 
the duty of determining with what degree of purity gas should be sup- 
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plied is in the hands of the Gas Beferees, who aire directed to fix snoh a 
maximiun as the companies can comply with without creating a nuisance iu 
theneighhourhood of their works. At the present time — i.e., from April to 
September — ^they have prescribed 20 grains for works situated near habita- 
tions, and 15 grains for those which are more removed. The Orystal 
Palace District Gas Company are, by their Act, required to supply paH 
with not more than 20 ^ains of sulphur, and I think if that rotitnctiou 
were removed entirely, it would be a considerable injury to the cousunierH. 
Before 1868 the condition of the gas delivered in London was very variable 
indeed. Before 1860 I do not think any records were kept of the amount 
of sulphur impurity present in the gas. The Act of 1868 came into opera- 
tion in January, 1869, but the Eeferees were more than two years before 
they fixed the maximum. I think it was fixed somewhere about April, 
1872. For the winter half of 1872-3 it was fixed at 20 grains for suburban 
works, but no quantity was named for urban works until Juno, 1873. 
That was owing to the fact of the Eeferees being engaged in making ex- 
periments, and to give time to the gas companies to make certain altera- 
tions which they considered necessary. During that period, the sulphur 
Impurity delivered by different companies varied very considerably. Tlie 
Great Central, whose works were situate on Bow Common, delivered ^as 
which may be roughly said to have contained an average of something 
like 12 grains of sulphur in 100 cubic feet. The City Company were 
higher, going up frequently above 20 grains. They selaom got up above 
23 or 24. Sometimes there was a run up to 30, out very seldom. Tlio 
Gaslight and Coke Company's gas, as tested at Loadenhall Street, 
generally had an average of n:om about 32 to 38 cprains ; and when tlie 
Beckton Works were opened, the averages were, during the montli of 
January, 1872, 44*8, and during the month of Feoruary, 44*9, and during 
the month of March, 37*9. Then were was a sudden fall — the average inv 
the next month being 22*9. Then it went up again somewhat to 37 and 38, 
and just about the time when the maximum was fixed it went down 
again; in June, 1872 it went down to 12*6, and the next month it was 12, 
and so on. That was after the fixing of the maximum by the lieforees ; 
but when the works at Beckton were first opened, they for the first three 
or four months averaged from 35 to 45 ^ains. 

Mr. O'Haba : Is the presence of sulpnur injurious to property 7 

Witness : I believe it to be very much so. 

Mr. O'Haba: Will you explain your views upon that subject U) the 
committee ? 

Witness : I believe it to be injurious to property in this way *. Alth^mgh 
the quantity of sul})hur is exceedingly small, yet Immt in the way that it 
is in gas it is not oxidized in the same manner exar;tly as it is when it i» 
burnt in a dry state. Very large volumes of water, or of the vapour tfi 
water, are formed at the same moment as the sulphur is oxidiz^l from tli« 
combustion of the hydrogen in the gas. Now, it is w*:\\ kn^/wn that if 
you bum sulphur, even in a damp atmrxsphere, a certain Vftrtum is cx/tt' 
verted into sulphuric acid instead of sulphurous anhvdrid^. Now with 
theWery large quantity of water which is specially Vfrtohii dnrinff, th4» 
oxidation of the sulphur a very much larger yrop^jriUm of thi; sulphur gein 
converted into sulphuric acid than it does wmn thh sulphur is imrtii «fv*in 
in a damp atmosphere, and of course much rtujrh than wlii^n it in \mn$i 
dry. All this matter ascends, and is trapped, as It Ttr^re, in i\isni li^^s^uui 
«one of air at the top of the ro^/rn, which Dr, Odiing so v^rry w*;!! 
described yesterday, and we have up thffrh sun a/|u^/rjs va^/nr n/f fs^r 
removed from its point of condensatJ//n as to be wiuU wf/txid yrn/^XU-siMy \rH 
termed dry, and we hare the r^i^mr of thi» rriixtrirti of nrilphnfotiu Mtd 
sulphuric aicid. When th^ ftre in a rfx/rn v/f*"^ '-^'t, ^^d it c/^/J* fU/wn, ihm 
aqueons vapoor condenses, ar»d f',Jkrri*A 9/ith *♦, ';^rt*,A (//"'/(•/ rti//r*« «'/f 
Bi^huzic acid varying with xItih qnxrftiny of «rilph ^r wh;/;jr< tr.^r*? i4 in tJ-*^ (fjkn. 

the condensation natTLrally \/hify,»x 'iu u,t^^\ titir^Cf nh^/.n m ^yA/i^.r, y/tj 
have a quantity of very d-I.-sf,^ * «p>, ,/^i M/;i4 fit^^/^^iU-A 'f/i,trf, U^h ff^/tn 
is heated up again tr;^ viVrr «r/ *(•,.'*•>/< if/tu t.r»*f.> m^' »?. t^j/auf/A tt^tfiH 
concentntedy and yoTi ^et a *w//i^ <iiAH tn^r (**cxt dn./ yr.t j^ i« U^^tAA, 
in the iame wxf, sllA it ?rnAisuly ln/:ft^^i^.% ^hUl, '*(//ft Aumttufu^A^ 
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capable of containing moisture or of absorbing it — which is the case with 
leather and textile fabrics — yon get a considerable amount of snlphuric 
acid concentrated in the material, and thereby increase the injury. We 
find, practically, that if you wash the surface of metal work which has 
been in an atmosphere where gas is burnt, you invariably get off a sul- 

Shate of the metal which you are using, wnatever that metal may be. 
[oreover, if you wash out from textile fabrics the substance which they 
contain, you nnd a very considerable quantity of sulphuric acid in it. 

Mr. OHara: Haye you, since the maximum of sulphur was fixed, 
detected any benefit or any disadvantage to your own chemical 
instruments ? 

Wittieaa : Certainly. I have no hesitation in saying that our delicate 
metallic instruments do not suffer in the City, now, as they did pre- 
viously, or anything like those that I have at home do, where I get gas 
with about 25 grains of sulphur in it. I have been furnished with a 
valise by Jenner and Knewstubb. of St. James's Street, which has been on 
a shelf for about two years. I believe that there has not been a fire in 
the room, but there has been plenty of air. It was a well ventilated 
room, where they bum a good deal of gas in the winter time. Here is 
the leather which is outside, and which you will see has gone a good 
deal — it has been absolutely eaten away. Now in the interior, wnich 
of course has been subject to the same temperature as the qutside, though 
not to the same influences, there is the leatner as sound as possible. The 
outside and inside straps I have taken off for the purpose of experimenting 
with them, and they are not here ; but the outside straps were corroded 
even more than the leather is ; the inside straps were perfect. The out- 
side straps, when boiled in water, yielded 2'4 grains of sulphuric acid, and 
each inside strap which was in a perfect state yielded 0*6. 

Mr. O'Hara : To what do you attribute that 0'6. 

Witness : I think it may have been that some air got inside from the 
room, or it may have been that a certain portion of sulphur might have 
been used in the dressing of the leather. 

By the Committee : The 2*4 and 0*6 grains are the absolute quantity 
I got from each strap. The straps are the same length exactly, and they 
had every appearance of being cut off the same piece of leather. This 
valise has not been exposed in any way, in travelling or otherwise, from 
the time I got it. It is a piece of spoiled new goods, and has never been 
out of the shop. It only came to me the day before yesterday. 

Mr. Philbrick : This is something that you bought recently ? 

Witness : 1 did not buy it, they furnished me with it ; it has been on the 
shelf at Jenner and Knewstubb's shop, and I can bring the foreman here if 
you wish to see him. There is another point to which I should like to call 
the attention of the committee ; which is, that the quantity of sulphuric 
acid which you are capable of condensing along with the moisture increases 
very rapidly with the increase of sulphur. When vapours are very much 
diluted they are much more difficult of 'condensation than when they are a 
little stronger, and I found, experimentally, that from the gas with which 
I am supphed at home — perhaps I had better describe exactly what I did. 
My gas IS supplied by the West Kent Gas Company. They are under the 
20 grain restriction ; but it is not looked after, and practically I find that 
they mve us from 21 to 25 grains of sulphur — that I have tried. Now, 
what I did was this — I lighted a4-feet burner in a small room, a room con- 
taining about 290 feet of cubical contents. I burnt this 4-feet burner for 
two hours ; consequently, of course, I used 8 feet of gas ; and I then put 
into the room a flask filled with ice, for the purpose of condensing the 
moisture which the gas had formed in the room. I left that in for three 
or four hours more, so that from the time the experiment was started to 
the time it closed 20 feet of gas had been burnt, which would contain 
nearly 4 grains of sulphur. The room has a window which fits very badly, 
unfortunately. It is a room with a boarded side, and there is a consider- 
able crack in the boards, so that there is by no means an absence of venti- 
lation in it. I repeated this over three or four times, and by collecting the 
water which was condensed on the outside of the flask, I found that on a 
half -gallon flask I could coUect in that water from a quarter to half a grain 
of sulphuric acid. I have repeated the same experiment in a similar small 



room, which I happen to have in tho Cii\\ with j»* whwh, aI ih^l l\m*s 
contained about 8 ^rrains of sulphur in hM cuhio Kvi; \m\ al aU «'\%vmK 
under 10 grains, and from that, prvH'tVxlin^r pi\H^wt»l^ iu I ho maiuo \vh.\ . ( 
could collect as a maximum only 0-liX>thD of a ffraiu of itul|\h\Mio Hv'i\l ( 
that I believe tobe due to tlie muoh ^T^ator lUlutU^u pt't^vouiiuK ^^ oou 
densation. But, out of those two exivMrimontM, tho \uio >\hm U li^Mlta, ^\\\\\ 
the other of the two was only 5-l(X)ths of a ^vi\\\\, wUt^vt^A* {\\ (ho i\\tki 
we got from a quarter to half a graiui whor«^ tho tjuuniit.v of nulpluu' y*M 
doubled. 

Mr. O'Hara: What deductions do you draw fnuu U>ono oviioitiuoiiUI* 
Witness: Certainly, that tho sulphur ou^ht to bo kopt ilowu tu liH luw A 
point as possible. 



Examination continued: There are still hoiua (MUuimuioH iiiulni' (tio Aol 

iwiclu Art u I'ulo tlioy 
with the 20-grain condition. I have testod for it ; and in oi)iit)it.vliitf wUii 



of 1860. One of them is tho PhoDuix, at Clrmntwitdu Art u nilo llioy ouiiiiijy 



the condition they do not create a nulHiinc.o. I llvtul tuv iipwitiiU of 
40 years very near them, and I uovor himrd of oiio, iiorliavo tltMaiiltioillliiH 
of Greenwich ever heard of one oitlior. I Nciircnly know, of nty own bioiw 
ledge, any other companies in tho country tliat Inivo f{aH woi'krt uml liuii)i m 
low average of sulphur without criMitiiiK u nulHiuM'Jt. 1 know, of my own 
knowledge, that they do keep under 20 tfrufnM ut JUili, and I am Infoi mud 
by the local authorities there that thoy Imvo tuivtir hnanj of any nnlHani^Ui 
but beyond that I cannot go. 

The Chaibxan : Do you happen to know wh<fili<tr in ali iUhuu humlh iU*.}/ 
use the lime process ? 

Witness : Yes ; they do. 

Mr. OIUsA : Is it your experience;, or in it your vUw, iimt iliin Uinu inum 
cess may be conducted without (^rtsaiiuu, a nmnnwM *t 

Witness : I believe that it rrtay, but wti hf.luv, a itrtu-iUt^i t/uM htuUa^ i 
cannot go BO far as I oiherwi»t ml^Ui; but / iMutvtt H tnny, hti*u,inui J 
believe that it is doD£. Ihuini^ t)i« tif//^ t)^! I tivi4 ift ih*i rhtmif *iim 
Company's district, or part of Xb*i Uium, Um i»uJi/bMr wmm tt^A Juj/i ViL/y it^w, 
but lately it hM» beeu lurpt dvwjj v^ry wdj itJU4A, uttUi m^h'Hi iltJU litMi 
week or two. Tb«T nrh xi//ar iJvtrriAjr XiMtir vhtMi, ut*4 ittt^iK ^^•i^u *MijfM4 tv 
pull down Eome of tli«ir ^mriilUrrt ; a/id at Xi**, w^tAnX tttf/utKh^ H)*, */t wm; 
a few days a^, nOh^r h^icL^r, bvX t/^t U w>';i^'fA*4. A yM\ *A *>.m. 4i.M-^ui 
supplied bj tbt Pb-aidz <rhit <>^sjjy^:y iX 'tf'A^/iu w^ **viHy V^^/t* um. ^j^ 
examiner, Therefgx^, I usa v.^Jl^nwr^iy w^tJJ ««(>^uih^A'U/C WAh tj^ 44,i^^,>4.^ t4 
the works, azid libit: JVBUJSHi *A %i^ir </yciiA>ifHA . 

Mr. O^HajBiI : Art yyn *^ '^y:xU'^zi Xej*X X^^Jt rtoyhk^M-^ *A U**. >*4i**t^/ Wht^% 
is hnpoaibd t^ko: a f^ utuizjAu:^' <% tAu* <y/ykflA^ >'4iMi//i. </u# ^A^uty*^^ m**/ 
— is a inaitber 'Uus^ Tyt aj>jer.nt vf ^jwapy/.w* V 

taki2i^ tLt otmsxiixriart vifrv \/ ta^ i^u*sm*^ji 

16IG0. 1^ Gmfr-Trwit Clmub*ft i*«jt t>? ^>)(ri •»♦*! *>i*i >;«M<(f4«. mvp^ r««./.vv.jr;i,^v^ 
the DcmiztaT'. KUC.'yUfm w«£i tft«*?i iiv '.isHVj'f^iMi^u cw '/v ni:«^jiti>i 4/'<i<^j/'«v«i.<;r 
The £r8t xefftzdoiutiL xl 'iin iC*i*A'jy^iu r<*# n ^<K^ j^^ Iiai. ')■«.><<« u u.* 
City oxj^j "hi^jai. niiuw iiuh i*.c: t/* ^J:^ Jbrt^s^*. T;t«4*' fv f (i<«*^vt./ y*^^^/ *4 
Kdesza±ic sxmsus*^ 2 uui urn »-.'.)a<^i<<^ o ^ii. nvxujt/n* 

Mr. Vrr^.mnni- . i>ir«f<^t J-WX aut J^>C 'Vim*' u *Asi ^itU4 t^ijiyi fy^t^t^u 
WME UZidfCtiif: ik-C: of j^jf^ 1^<tt tl«<»tt ^-i^ jt>l/H« r>U*'*^*»A*H* t'%*^ t¥i'» )«/■' 

ggjjjurnr contpmmttf oj tii*. ptt-f </ <*o; 'r u** «ioti«'//'i(«iv» ^ 

ih«l "SJiiifr w«rt tii* t/iii" -a-Jt/v /'li* y'j/ i**** -*i *f'«ywjiii«i/^^' ;/•« i #«;ia>^ ,'/./»;,^ 
li« Milt incc il5 JurjJsfU'rt.'i/; i i*r**7' i*^ ij'^** oi^- v; #»■ i.*>^/*»- ^ ^ii* 
Tiien 'wert a<nui. j/i •''■>o<fii-fi'- *i ^-^ '.i^it^ •**** *-^ \:*, * .i.*<^ ^y.,i^/ ^4. 

lor Bununr '.-axui^rjA.-'^ 
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sulphuretted hvdrogen was a matter of ordinary chemical knowledge that 
dates long before chemistry reached its advanced state &b a science. 
Sulphuretted hydrogen at that time was taken out of the gas by meauB o| 
lime, and until the discovery of hydrated peroxide of iron thAt was the 
only means of removing it. I am not aware, of my own knowledge, that 
there were ever anv legal proceedings taken oy private consumers in the 
City, under the Act of 18C0, in reference to the sulphur compounds. 
There were, I believe, numerous complaints sent in to the Corporation as 
to damage done to goods, with requests that they would take action. Th« 
testings by the Beferees are now made on an average of three days; tiiiey 
used to be taken for each day. 

Mr. PniLBKicK : Is it not a matter of fact that two testings hardly eyer 
agree, even by your own examiners and with the same gas ? 

Witness : Within very narrow limits. 

Mr. Fhilbbick : But as a matter of fact, the same examiner, with the 
same test apparatus, dealing with the same gas, does not ever get to 
identically the same results ? 

Witness: I would not say never, but not always. 

Do you remember a case where it has ever resulted that a gas examiner 
has got identically the same results — I will go so far as that ? — I think I 
can remember a great many when we have had two apparatus working 
simultaneously side by side. 

That is two inRtruments side by side ; but I mean when the examiner 
has repeated the process with the same gas */ — I do not exactly know how 
you could do that. 

I do not mean where he is conducting two operations simultaneously; 
but where he has completed his tests, one after the other, with the S4me 

tas, supplied by the same company, is it not the fact that the tests do 
iffer?-— We cannot do that; we cannot get the same gas two days running 
from the same company. 

I am talking of two hours running ? — The sulphur test is a test extend- 
ing over 24 hours, one test ; so that we can never have the same gas two 
days running. 

You know the test, as I understand; I mean in the testing process as 
directed in the Act of Parliament, and kept by the companies, and by 
which, by the provisions of the Act, the companies have agreed ? — ^Yes. 

Is it not a notorious fact that the tests made by the of&cers of the com- 
panies, in this matter of sulphur compounds, never correspond to the 
tests of the gas examiner, that there always is a discrepancy? — I am no| 
prepared to admit that at all. They are frequently in accord, and very fre- 
quently not; but then it must be remembered that the gas companies test 
at the works, and we test a mile away from the works — 1000 yards it is 
called, but it is practically nearly a mile. 

The nearer the works so the greater ought to be the proportion of sul- 
phur, ought it not — there would be a certain condensation through the 
pipes, possibly ? — There might ; or if the pipes were foul they might take 
up some. 

But the tendency would be, would it not, if there was a difference 
between the two, to show the presence of a greater quantity near the 
works than at a distant place away from the works ? — That might be so 
or not ; it would depend upon the state in which the mains were. 

As a matter of fact, the tests of the gas examiners are in excess, as a 
rule, of those of the company for sulphur, are they not ? — I have heard it 
stated occasionally that they are; but I have also been told that they 
agree very fairly, taking it altogether, because the tests made by the com- 
panies testers I know nothing about officially at all — it is mere gossip 
with me what their testings are. 

■ Cross-examination continued: The shop in which the portmanteau 
produced was kept for two years is supplied with gas by the Chartered 
Gas Company, who, as far as I know, have kept well within the sulphur 
maximum prescribed by the Referees. The straps which I removed were 
boiled in water in a glass vessel. A very large propoi-tion of the sulphuric 
acid obtained by that process was in the form of free sulphuric acid, but I 
did not make any distinction between that which existed as one or the 
other. I only took the relative quantities in that which had been exposed 
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and that which had not been exposed, and a highly add lolntion 
came ont. 

Mr. Philbbick : Now, is not there always in leather the presence of soma 
acid? 

Witness : Of some acid ; yes. 

So that, therefore, yon began your ex^riments with something that 
had got in it that which yon were professing to want M find ? You took 
a body that had got a constituent in it that you wanted to find-*when 
you began to experiment with leather that was corroded you began to 
experiment with a thing which anybody, d prioriy with a little chemical 
knowledge, could tell you had got the presence of acid in it ? — ^Yes. 

Then If you have the presence of acid and sulphur, or if you have 
sulphur in any form, you can always safely say that there is sulphuric 
acid in it, can you not? — Oh, no. 

How can you tell what quantity there is ? How can you tell that there is 
any free sulphuric acid? — The acidity is so much more marked than 
it would be from other acids that I think there is no question about it. 

Then because the acid tasted a little sharper in the straps of the port-* 
manteau, you therefore concluded that it was free sulphuric acid, and you 
put it down to the gas. Is that the chemical result which, as a gentleman 
of science, you are prepared to vouch here ? — I do not feel any doubt about 
it at all. 

Into questions of doubts in your mind, if you 'virill pardon me, I will not 
enter before the committee ; I want the question of chemical science, 
and fortunately I have the assistance of a gentleman who is able to keep 
me right ? — ^In this particular instance I did not estimate the free sulphuno 
acid, but I have so often found free sulphuric acid under similar circum- 
stances; about which I have not the slightest doubt, that I did not ^o into 
it in this particular instance. I merely took the comparative quantities of 
the two s&aps. 

In giving the instance before the committee, I presume vou were 
examined upon it, on the part of the Metropolitan Boar^, to bring about 
certain results. I will not go into any other cases than tiie one before us. 
Let me ask you, as a scientific man, how, as a chemical result, you can 
undertake to affirm that there was present in these straps free sulphurio 
acid? — ^I confess that I have made a slip upon that point on this particular 
occasion. 

Mr. Philbbick : You shall pack up that slip in your portmanteau, and 
take it away. 

Gross-examination continued : The experiment which I made in a little 
room at my house which contained 290 cubic feet of air, and in which 
I burnt the gas with a 4-feet burner, and condensed the vapour upon 
an ice vessel, was repeated by me in the City with the gas suppued by The 
Gaslight and Coke Cdmpany, who at the present time keep well within 
tiie restrictions of the Beferees as to sulphur compounds. That room was 
rather less than the other. It was not without ventilation; it had no 
chimney, but was by no means hermetically sealed. The quantity of 
sulphuric acid I then obtained was very minute in any form. 

Mr. Philbbick: Now it seems to me (I may be ignorant upon the 
matter) that if the West Kent Company were working down to about 
20 or 25 — ^your phrase is — and even to 30 grains of sulphur per 100 cubic 
feet, and the general result was half a grain, you ought to get from 
one-eighth to one-quarter if The Gaslight and Coke Company were 
working with half that quantity ? 

Witness : Not at all ; but that is just the point that I want to bring 
out — that the sulphuric acid, however it may be in the vapour, ia 
much more easily condensed when it exists in a larger quantity. Although 
the gas may reiuly contain twice the sulphur, the condensed water will 
contain a great deal more of the acid produced by its combustion thaa 
twice the quantity, simply because, where the vapour is very diluted, it iM 
much more difficult to condense ; we have a number of instances of that. 

I thought that condensation was dex)endent upon the temperature, and 
not upon the volume. What is the boiling-pomt of sulphuric acid? — ^I 
really forget— something between 300*^ and 400*. 

Nearer eOO*, is it not ?—! suppose it is, but X really forget at this moment. 
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It is not between 800° and 400°, bnt nearer 600°. Yon say that it is mois 
difficult to condense vapour that is in a more liquid form? — ^That if 
mixed with a very large quantity of other vapours, such as a very laz^ 
quantity of the vapour of water, and a very large quantity of atmo^ihexio 
air, and so on. 

You mean to say it is difficult to condense the contents of a product, or 
difficult to condense the constituents of that product and separate it? 
— I mean that the same temperature would not produce the same amount 
of condensation relative to the contents. 

If you say that there is a great difficulty in the condensation, is not that 
condensation the mode of test which the companies have for these sulphur 
compounds, and which they have to comply with under penalties ? — ^That 
is by condensation in rather a different sense of the word ; it is by con- 
densation in condensing with alkali, and not attempting to condense it as 
it exists. 

Have you, for the purposes of the experiments that you have been de- 
tailing to the committee, adopted a different mode of test to that which 
the Referees prescribe ? — I was not simply testing the sulphur in l^e ^, 
but estimating the amount of sulphuric acid condensed on a cold aftide 
in a room in which ^as had been burning. 

And therefore arriving at the conclusion that whatever you condensed 
in the room on a cold surface, or a vessel filled with ice, must necessarily 
be due to the gas ? — Not absolutely. 

Cross-examination continued : I believe the Phoenix Company used 
lime exclusively for a very long time before oxide of iron was introduced. I 
left Greenwich in 1869. 1 do not know whether that was before the neces- 
sity for using lime again commenced. Gas is generally burnt in work- 
shops, but I cannot answer the question whether it is rarely burnt in the 
dwellings of artisans in London. I regard the sulphur compounds as a 
nuisance which ought be eliminated as far as possible. Where gas- 
works exist in crowded places there is a difficulty in the removal of these 
compounds by means of lime ; I do not say it is an insuperable difficulty. 
I said that, as a matter of observation, there is sulphuric acid found 
imou metal surfaces, varying in proportion to the sulphur compounds in 
the gas. What I mean is this, that, if you take metal-work which has been 
exposed to gas containing a great deal of sulphur, and that which has been 
exposed to gas containing very little sulphur, the same quantity being 
burnt in a room, you will find a great deal more of that metal converted 
into a sulphate in the one case than in the other. I believe this has been 
detected where 85 ^ains of sulphur compounds per 100 cubic feet have 
been present as against 15 grains. I think I could point to several cases in 
my own house. 1 have frequently washed off the sulphates of the metal 
from the surface of the metal- work. It must be sulphuric acid to make a 
sulphate of the metal. I refer principally to fine polished brasswork, and 
things of that sort ; the brasswork of one's instruments, which do not 
have to be cleaned with preparations containing acid. 

Mr. Philbbick : Seriously, are you meaning to represent to the com- 
mittee that you can differentiate between what you wash off when you 
have been burning 80 grains of sulphur compound in 100 cubic feet of gas, 
and another quantity — a less quantity ? 

Witness : No, I do not mean to put it in that form ; but I do say dis- 
tinctly that I can, with the gas with which we were supplied in the City, 
freely expose delicate instruments in a way that I cannot do if I bum gas 
at home. 

Be-examined by Mr. Cbipps : I understood Mr. Philbrick to ask whether 
the quantity of acid bore any proportion to the quantity of sulphur existing 
in the gas, and I sav that I find practically that it increases more rapidly 
than the increase of the quantity of sulphur. As an abstract proposition, 
I assent that it wotild be desirable to eliminate the sulphur compounds, if 
it is possible without creating a nuisance. Assuming it to be a nuisance, 
however, it is a nuisance limited in its operation to a certain number of 

gersons resident in the neighbourhood of the works, whereas the benefit 
> be derived from taking it out of the gas is a benefit to the whole of the 
eonitmers. 
Mr. Cmrrn referred to th« examination of some of the witnesses before 
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the Select Committee on the City and Metropolis Gas Bills in 1866-7 to 
show that complaints had been made, subsequent to the Act of 1860, of the 
impurity of the gas supplied in parts of the Metropolis. On his proposing 
to read a part of Dr. Letheby's examination, 

Mr. Philbbick objected, and said : Dr. Letheby, we know, altered his 
mind before he died. 

Mr. Cbipps claimed his right to quote it, as the evidence on these Billf 
had been referred to this committee. 

Be-examination continued: I have no doubt that sulphuric acid has 
helped very considerably to effect the corrosion of the leatner of the valise 
I have shown here. I do not say there would have been no corrosion 
without it. I am not able to say that some other compound may 
not possibly have had to do in effecting it, but I know that sulphuric acid 
has been present, and has had its share in doing the mischief. 

The Chaibbian : Besides the injury which you suppose is done to the 
brass and to the leather by this sulphuric acid in the gas, do you think it 
does any harm to human health or life ? 

Witness : I could not speak very positively — my own impression is that 
it does irritate the breathing organs and the eyes ; but I could not speak 
positively on that point. 

In any appreciable degree, do you think ? — I think so, but I would only 
give that as an individual opinion. 

You do not know any instance in which you have traced, to your satis- 
faction, to that cause, irritation of the eyes ? — I think I may say to the 
use of gas; but I would not say positively to the sulphur in the gas. I 
could not go to that length. 

Mr. Philbbick : I may mention that Dr. Letheby, in the evidence that 
my learned friend has read, expressly said that it did not affect human 
health. He said that he could not say it affected human health. 

Mr. Cbipps : It is only fair that I should read this ; he is asked whether 
these compounds are not pernicious, and tben the question is ]mt : ** Because 
it forms sulphuric acid, or oil of vitriol, v.hich destroys fabrics ? — A. That 
is so ; it quickly becomes sulphuric, it first forms sulphurous acid, and 
this, by taking more oxygen from the air, becomes sulphuric acid, or the 
acid sulphate of ammonia, which is very corrosive, and rapidly destroys 
fabrics ; we have seen so much of that, that there can l>e no question 
about it, whatever theory may be formed of the nature of the compound, 
that is a destructive agent. Chairman: Destructive of what? — A. Of all 
kinds of textile fabrics, especially to paper, linen, leather, and also to brass- 
work. I know that unlacquered brass-work will ntrt stand as it did for- 
merly ; it cannot be exposed for any time Ut air witli/^t undergoing Gorro- 
sion. Q. And human health ? — A. I do not think it Atttf^U human health 
much." That is the exact answer ? 

Witness : That is alL He does not say that it does not affect baman 
heidth, but he says he does not think it affects it much. 

The Chaibmaic : Do you know what was the nature of the complaint ott 
which the legal proceedings were taken by the City, whi/::h you numiUmttd 
against the gas company? What waa it that they complained f/t tXM^^lv? 

Witness : Their complaint was an excess of sulphur <frtr th« 2^) i^uian 
allowed by the 18G0 Act. 

Mr- Thonuu WiUiam KeaUs^ examined by Mr (tuti^yu, 

I am consulting chemist and Kny^rtt^nAsnit f^an ttXMniu^ tor i\t€ 
Metropolitan Board of Works, and vjitunliiUK, cWolnt if* Hm Hivtsr !>;* 
Conservancy Board, and hare ha4 vfrry Urfc^, •!Xy*fri*fsa'Ai, For mmm y**r» 
past I have been very muich engajired in istrtMi^e/Ui/frtu tm i/t if/ut muiUffu iu 
the Metropolis, and was for two years »W/ cJiMrtoiM V> t^M? Ctty '4 Iy/rt4/m. 
Qbs Company. 

Mr. Cbipps : Let me dii'i^jx y/ur ziUuii^/fi i// i\t*i mn^n p'Aui I WMti Vt 
ask you about. Of ecmr**, we a^*j//ii^ t/^*t tJwf *m\y r^wM^/w why thl* ^m- 
purity should not be T^SifntA iM lijc yrAAk^*Ui ntiU^it^A t^U^ ^ftmUtd )/y 
the lime -pnxi&CMtioL. ? 

Witness: Yes. 

TTng your mXteax^/Zi h*y^b ty^y^.ly ^it*/.uA (// t|/<tt nuj^nipm with a vidfW 
of seeing whether iL*X uutMn^/^ v/v^'i >/* ft(Ht//^*rA nf utHUiMUA Ilu4 iM 
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tha nniflaaoe created at the works by the piirifioationf— Tes, X haift luA 
opportunities of examining that question, and I have conaiaared it yetf 
much, and I am of opinion that the nuisance has been greotiy ex« 
aggerated and that the removal of sulphur could be effected to a modeniie 
extent without creating any nuisance. It would, of course, mainly depend 
ftpon whether the lime, which has been used at the works for punfiiMh 
tion, could be removed without a nuisance. 

First of all, what have you thought with reference to the possibility of 
disinfecting or mitigating the unpleasantness of the compound in the 

Surifiors, which is made of the lime, for the purification of the f^ ?— I think 
lat can undoubtedly be done. When the inquiry was going on before 
the Commissioners for the Board of Trade some years ago, I produced 
lime that had been disinfected in the purifiers, and that ume was com- 
pletoly inodorous ; there was scarcely more smell in it than in a piece of 
chalk. And last year I had occasion to visit the works at Bromley. I 
WRH tlioro with the lato Dr. Letlieby, when one of the large purifiers was 
opened. I tlicn took a quantity of lime from the different shelves of the 
purifiers, and oxaminod that lime, and found that it was quite disinfected. 
T}io noxious material iu the foul lime has been already stated to be sul- 
pliido of calcium, which is an active principle used in taking out these 
sulphur compounds. That sulphide of calcium is a very foul, stinking 
material, and on this occasion I found that it was almost entirely removed 
from the lime. 

Mr. Piiiluuick: I do not like to object to my learned 'friend's line of 
examination of Mr. Keates ; but I must remind the committee that the 
allegations which are made on the part of the Metropolitan Board are not 
that any nuisance that is now existing, or might exist, from the impurity 
of those articles, can be removed or mitigated; but that the allowinp^ of 
the presence of these sulphur compounds in gas would be very prejudicial 
to the sanitary condition of the district. 

Mr. Cuipps : Then that raises the whole question. The answer to that 
is that it cannot be done because it creates a nuisance, and the rejoinder 
to that is that it can be done without creating a nuisance. 

Mr. Piiilbrick: I will not press my objection. 

Mr. Cbippb (to witness): Will you go on with what you were sabring? 

Witness : I was stating that the Ume removed from the punfiers was 
completely disinfected, and I understood that that process was in current 
use. It had been first rendered foul, so as to make it capable of taking 
out the sulphur compounds. I think there are three different methods by 
which it can be done — one is by passing air through the foul purifier; 
another by continuing to pass crude gas through until the lime is con- 
verted into carbonate of lime ; and it can be done by passing the products 
of gases from a furnace through the purifier — ^that was an invention whidi 
I think was used by Mr. Mann at the City of London works, and was 
patented by him — i.e., passing the heated gases from a burning furnace 
through the purifier so as to use the carbonic acid which was produced by 
the combustion for decomposing the sulphide of calcium and j>roducing 
carbonate of lime. As far back as 1859, 1 think, during an inquiry in con- 
nexion with a Bill promoted by the City of London Company for a new 
charter, strong evidence was given by many scientific witnesses upon the 
point that lime can be converted into carbonate without difficulty, and 
can then be removed without being at all a noxious thing. 

Assuming that it were possible in either of those ways to do it, that 
probably might involve increased expense ? — ^I do not know, but I think 
the companies are mostly prepared to do that at the present tune. I know 
that it nas been put forward as a plea that in some cases the companies 
were making alterations in their purifying plant, and when those altera* 
tions were completed, they would be able to carry on those processes. 

But setting aside any question of expense, of course you will probably 
say that, if it can be done, the consumers are entitled to insist upon it ? — ^I 
speak of the thing as a chemical fact more than as a question of anything 
else. 

Now, if that were done, would the lime when it came out of the purifiers 
be fyee from that noxious smell which it has at the present time? — Com- 
paratively free. No materials in a gas-works can ever be turned oat quitQ 
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free it&ai smell; they all carry with them their charaoteristio odottr of gas, 
and BO &r as I am aware nothing will remove it entirely. That appHes to 
everything. Oxide of iron, which I believe is supposed to be a perfectly 
innocaons thing when it gets out of the purifiers, has that peculiar gas 
smell which cannot be got rid of so far as I know. 

Probably it could only be mitigated, at least in the gas-works, being in 
in a part where the population is not very thick, and removed as far as it 
can be ?^I suppose tnat is the only entire remedy for it. 

That is a matter that has been going on &om year to year for some time 
past? — ^Yes, now some of the larger gas-works are removed from London. 
The largest gas-works, the Beckton Qtia- Works, are some miles down the 
river; the Bromley works have also been removed from the neighbourhood 
of houses. 

What vou suggest would remove the special difficulty supposed to be 
created by lime purification ? — Yes, the lime purification quoad this parti- 
cular question. 

WoTud it at all prevent the lime being used, as it is used now, for ttddng 
out the sulphur compounds ultimately ? — The sulphur compounds are 
taken out by lime, the sulphuretted hydrogen is taken out by oxide of 
iron, and to that extent it would remain as it is; the oxide of iron would 
still be used partially. 

Cross-examined by Mr. Philbbice : It is necessary to use the lime in 
the second set of purifiers, if you adopt Mr. Patterson's mode, in an ex- 
ceedingly foul state, so as to absorb these other sulphur compounds. I 
know that passing air through the purifiers has been tried at Bromley, and 
that the actual effect of doing it was to produce an explosion ; but will 
you allow me to explain ? I am told that that has happened, and I can 
easily believe it is so, but it does not follow at all that that system might 
not be improved so as to avoid this difficulty. I may say that when I was 
at Bromley, on the occasion that I mentioned before, they were passing 
air through one of the large purifiers then ; they had been passing crude 
gas through the purifiers for a considerable time, until they had converted 
all the lower layers into carbonate of lime from the carbonic acid in the 
crude gas. Then they had reversed the process and had passed air down- 
wards, and by that means they had converted the upper layers of lime 
chiefly into sulphate of lime, and there the process was going on, and I 
did not understand that there had been any difficulty about it. 

Mr^ Bhilbbioe : Did you hear of the fact that the trays had been set 
on fixe? 

WUneaa : I admit that may be the case ; when rapid oxidation goes 
on, you are subject to that sort of thing, but I do not admit that it 
cannot be remedied. 

At the present moment Bromley is the only place where that system of 
dziving the air through the trays of the purifiers has been attempted ? 
— ^There was some system of the kind, I cannot tell what exactly, in 
operation at Fulham some time ago. I know that Fulham has always 
Deen bitterly complained of; but it does not follow that the cause of the 
complaints might not be remedied. I had occasion to go to Fulham some 
two or .three years ago in consequence of a nuisance. I was instructed by 
the Bottrd to go and see the worka^ and I went and I found that that com- 
plaint did exist, but I was told in the works that it would be very soon 
reomedied. I made a report upon it at the time. The second mode I 
mentioned was passing crude gas through. That is the method by which 
this foul gas is made in doing that to extract the sulphur compounds. I 
do not lau)w that it is practised to the extent of going so far as I am saying. 
It can, be done without difficulty, and it was done in the case that I spoke 
of in one of the purifiers at the Imperial works, and there the change 
was. most efiect^^ and I found. 90 per cent, of carbonate of lime. 
The efieot of that is to carry the sulphur on in the gas necessarily, but 
then;yoti see, according to this system of purifying gas from the sulphur 
compounds, it is a necessity, and the passing on of this sulphur becomes 
a usefultthing, and not a detrimental thing, because it can be employed' in 
converting fresh portions of lime into foul sulphide, which will afterwards 
act upcmuie si^^ur compounds. In a sense the effect of it is to post- 
pone, in one stage of the process, the purification. 

D 2 
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Now the third one, in which yon drove heated air irotn the fniiuoe 
ihronffh the porifiers, is a process which has never been carried into effeeft 
at all ? — I do not think it nas, bat it was advocated by one of the most 

Practical engineers of the day — Mr. Mann, of the City of I/ondon works, 
[e never carried it into execution himself, and nobody else has 
adopted it. 

Did yon test for these other sulphnr compounds on the part of the gas 
company as against Dr. Letheby when he was testing on the part of 
the City ?— I did. 

As a matter of fact, let me ask you, in testing for them with this opera- 
tion of nicety, did your tests practically agree ? Was not there con- 
siderable discrepancy ? — I do not think there was. There were occasional 
discrepancies, and very large discrenancies ; then the thing was brought 
to a test on a particular occasion. There were continued disputes, I may 
say, between tne company and the corporation at that time. On one occa- 
sion I went to the London Hospital, and Dr. Letheby went to the works; 
Mr. Warrington, of the Apothecaries Hall, went to mylaboratory in Black- 
friars, which was at that time the last place on the gas-mains. I may say 
it was in reference to the Great Central Gas Company that these disputes 
were arising, and then, by-the-by, I was testing for them, and not for Uie 
City of London Company ; but on this occasion, some five or six of us 
made a similar experiment at seven o'clock in the evening, and we got ex- 
ceedingly coincident results. 

You got coincident results ; but prior to that time when you had been 
testing, or assuming to test, the same gas, were there coincident results? 
— I tested the gas of the City of London Company for several years, and 
there were occasionally very great discrepancies between myseU ana Dr. 
Letheby. 

Do those discrepancies arise from errors on the part of the observer, or 
from that which is inherent in the mode of testing ? — ^You ask me a 
question that I cannot possibly answer. With regard to the errors on the 

fart of the observer, I cannot tell you about that ; I can only tell you that 
think I was right. It is not a delicate operation to test for these other 
sulphur compounds. It is an operation that is carried on in some places 
in London every night. I am willing to admit that you never get exact 
concurrence, but you get it so close that you may take the result as being 
practically true. 

Now just as to this matter — as to the presence of these sulphur com- 
pounds in the gas — supposing there to bo, I will assume, 20 i^rains, which 
IS the limit — ^in order to get 20 grains you have to work to a minimum — ^you 
have not much less than that in practical gas-making ? — I suppose you 
have to have a margin of safety. 

Practically you require 20 grains, in order that the gas-maker may be 
safe ; he has to work down to 16 ? — He would have necessarily to work to* 
something less. 

Now ti^e the gas which would be supplied under a restriction of 20, and 
which would be 16 or 16, or whatever it might be ; and take a gas which 
had 80 or 86 grains of those other sulphur compounds in it per 100 cubic 
feet. Do you sav, as a gentleman of experience, that practically to a con- 
sumer burning tnat gas there would be any real difficulty or difference? — 
I am myself rather in favour of relaxing the limit. I think that a little 
above 20 grains may be allowed, but I think that it would be the greatest 
possible mistake to remove the restrictions altogether. 

How much would you give, then ? — I think even 26 or 80 grains might 
be allowed, but I think that there ought to be a strict limit put upon it. 

With regard to the limit, that is a matter of policy and discretion, but 
with regard to the 80 grains, you would say, as I understood you, this — 
that if the process of purification by lime can be conducted, if proper 
appliances be used, without creating a nuisance, you still say it is not 
WMghing one nuisance against the other, but you say you would not object 
to even 80 grains of sulphur in 100 cubic feet of gas, in the interests of the 
oonsumer?— I think it would be straining the thing in favour of the 
company) but when ytnt consider the expediency between a nuisance 
fireated and an advauiage to be gained, I think that 80 grains may be 
allcrwcrdi 
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Yon My that wouldpractically bring it down to 26?— That is the way yon 
put it ; but I do not tnink it is so really. 

In order to jB^et at the limit of 20, yon will have to use quite as much lime 
as if your limit were 30, would you not? — I think certainly not. 

You would have to put not quite so much lime, but you would have to 
have as large a surface of lime at a time employed? — ^Even supposing that 
was so, Ihat would make a great deal of difference in practical gas-making 
in the works. 

Cross-examination continued: I have said, in a letter which has been 
published, " It will be seen that the talk which is made about the sulphur 
in the gas is, after all, practically a thing of very little, if of any conse- 
quence from a sanitary or economical point of view." My opinion is not 
in the least changed as far as all that ^oes. Bisulphide of carbon has been 
actuidly burnt in a lamp specially contrived by me, andused for disinfecting 
and antisepttic purposes. The bisulphide of carbon is a compound of 
sulphur wnioh in burning gives off an enormous quantity of sulphurous 
acid. Some time last year a paper of mine was puolished in the Lancet, 
recommending the use of bisulpnide of carbon to be used for disinfecting 
purposes ; but if you put a lamp here, containing bisulphide of carbon, which 
18 a liquid like spirits of wine, it would be impossible for you to stop here 
after a minute or two. It is the same thing tnat you get when you bum 
sulphur. If you bum a quantity of sulphur, you very soon bring the 
atmosphere into a state in which you cannot breathe, and that is just what 
happens when you bum bisulphide of carbon. 

Be-ezamined by Mr. Cbipps : Bisulphide of carbon xnav be very useful 
as a disinfecting agent, but extremely disagreeable. Tnere is no com- 
parison between the things — not the slightest; if you light a brimstone 
match, and hold it to your nose, you will, in fact, be getting sulphurous acid. 
The testing tmder tne Act of Parliament for sulphur compounds is not 
one testing only, but since last year the average testing of a day. In the 
case of a penalty^ the average of three days must be taken. 
Mr. Cbippb : That is with regard to the Chartered Bill, is it not? 
Witness : Yes ; I was thinking of the law in the Metropolis. I do not 
know how that is in the Crystal Palace Act. 
'hix, PhQiBBIck : It is a simple testing in our Act. 
Mr. Cbipps: If it is so, I am wrong. 

Mr. Philbiuck : In our case it is asingle test on a single day, one test on 
one day, and we have had to pay the penalty. 

Witness: It does not say any^dng about the average of any number of 
testings. It cannot be otherwise, because the testing for sulphur occupies 
the dajr ; therefore there cannot be any average of testing, the test is goin^ 
on during llie whc^ day — it is continuous. It is continued for abcnat 20 
hours— we gas must bum that time. 

I^.Cbipps : Yousay very properly that for the purpose of avoiding apenaUy, 
the caretobe taken at the works would always go somewhat beyond tne exact 
amount of the penalty ? 

Witness : It must do so just exactly in the same way gas companies are 
obliged to give something above the illuminating power in order to secure 

the TniTiimnTn . 

Whatever that amoxmt may be does not matter exactly. Now with 
reference to what I asked you in chief, and what my learned friend has 
been upon, about those three modes of purifying by lime, which is an im- 
portant pomt. He puts it to you that oy passing in the air, on some par- 
tifmlar oceukm, an ezploeioa was produced. I understood you to say that 
tiist explosion is not a necessary effect of what you suggest should be done ? 
— llie expkMwm, I take it, happened in this way. The air passing into the 
pmifiers expelled the sul|^uretted hydrogen, which is a combustible gas, 
yd when sulplniretted hydrogen is mixed with a certain quantity of 
vtmosphene air it becomes an explosive compound ; and what happened, 
X take it, was this, that, as the lime was passed into the retort, it dis- 
«faazged the suMiuretted hydrogen, and this, being mixed with the air, 
"Went into the foznaee, and sn explosive mixture necessarily was formed, 
«nd it ssploded. I do not know, but I should think, as an engineering 
questiim,^^ that diiBculty mig^t be got over in this way, that these 
gaseuuiptbep aw adthrou^ asort of supplexoental oxide of iron puri- 



64 

fier which would take out the snlphnretted hydrogen ftt once ; and| there- 
fore, it would not be necessary to bum it at all. (The accidental occur- 
rence of that explosion does not alter my opinion about the feasibility or 
practicability of the thing. 

Mr. Fhilbbick : It was the air going through the oxide in this case, I am 
told. 

Witness : Of course, I do not know ; but I do not see what the sir 
going through the oxide could haye had to do with the defoeoalkm of the 
mne purifier ; it does not relate to these matters at all. 

Mr. Cbipps : You consider that that could be done ? 

Witness : % think that it could be ; it appears to me the only diffieolty if 
an engineering difficulty, which might easily be got over. 

Then, again, with reference to putting ^as through, it is put to^ yoa 
that that would postpone the process of purification — ^would thai signiiyst 
all ? — No ; I think it is very much a question of Bi>ace ; I suppose that is 
one of the great difficulties that ^as companies, particularly l/ondon coin- 
panies, have been always placed in ; the want of space for extending their 
purifying plant ; but that certainly would not apply to companies out- 
side, where they have abundant space. 

The Chairman : Do I understand your evidence to be that yon hold that 
the difierence between 20 and 30 grains of these sulphurous compounds 
does not make any substantial d&erence to the injury done to leathor, 
metals, and so on ? 

Witness : Of course, whatever difference it would make, the effect^ of 
sulphur is, no doubt, in exact proportion to its quantity; therefore 20 grams 

S reduce a certain quantity of sulphurous matter in the atmosphere; 
[) grains would produce one-half more ; and, therefore, whatever the 
effect of 20 grains would be, the effect of 80 grains would certainly >e 
greater in that way. 

Do you agree that the presence of this sulphurous matter in the 
gas which we bum has to any extent an injurious effect upon 
pieces of leather? — I think that question has been very much exag- 
gerated. There is no doubt at all about the fact that you actually find 
sulphuric acid in things that have been long exposed to the action d 
gas. I have taken down for the purpose of experiment, within the last 
few days, a line which has held up a piQture for a great many years in a 
room. I thought it was fairer to examine that than it would be to examine 
leather, which is sometimes treated with materials containing sulphurie 
acid in some form. I have examined this line, and I find it does contain 
sulphuric acid in a small quantity; it contains sulphuric acid in the free 
state — some portion of it is neutralized, and some portion of it is in a free- 
state, but you can obtain from this piece of material, without the slightest 
difficulty, indications of sulphuric acid. That piece of line had been np 
for a long time. I cannot remember in the least when it was put up, but i 
think it must have been up 20 years ; it has been hanging in a room in my 
house, and I thought that that was a good material to experiment upon. 

Might I ask you, with regard to the sulphurous compound or sulphuric 
acid, do you believe that the presence of the sulphurous ingredients 
in the gas is injurious to human health or life ? — No, I do not, in the smaOr 
quantity in which they exist. 

Do you believe that the other one — ^the nuisance of the sulphide of cal- 
cium produced by the lime process — ^is injurious to health or life ? — ^No ; I do 
not think it is. It is a foul tiling, and it is a very offensive thing ; but I neve* 
have known cases of damage to health that could at all be attributed to-^ 
the effect of gas-works. I think rather the reverse is the case. In inquiries- 
that have taken place, I think it has always been shown that gas-works 
are ordinarily healthy places. 

Mr. Phtlbbick (through the committee) : Will you tell us whether in thai 
room where the line was, there was gas burning, or only a coal fire ? 

Witness : There were both ; it was a little library in my house at Dnl- 
wich, which is lighted every night with gas. 

Dr. Edward Frankland, examined by Mr. O'Haba. 
, I am a Professor of Chemistry in the Government School of Mines, and^ 
also a I>octor of Philosophy, a Doctor of Common Law, and a Fdlow ot 



the Boyal S^idely. Dnring the greator ptart ol a quarter of e eefttufr I 
have fireqvently been celled upon to make mveetigetioiis eouQecteU xtwk 
the menuiactiire of coel gas, and I bare had manr opportaniliee ot 
inspecting gas-workB, and haTe seen the processes earned on tnere. Bioiudee 
snlphnretted hydrogen, cmde coal gas contains bisulphide of car Uui, or hisai^ 
phuret of carbon, as it is freqnentlT termed. The other ci>u\poands con* 
tain both snlphnr, carbon, and hydrogen, and all those coniiK>unds when 
bomt alone yield practically the same products of combustion— thai i»» 
chiefly sulphuric acid and partly sulphurous acid. Until about the year 
1866 the purification of gas was effected by means of lime. I think that 
was about the time that the change took place. The nuiification by lime 
removes not only the whole of the sulpnuretted hyun>gen ^ureseiit, but 
also a large portion of the other sulphur compounds — Uie bi8ul|xhide ol 
carbon ana the sulphur organic compounds as they are called ; whilst per« 
ofxide of iron removes only sulphuretted hydrogen. My experieniM> would 
lead me to say that, imder the hme process, the number of grains of sulphur 
in 100 cubic feet of gas would, on the average, rarely exceed 15. 1 nioau 
to say that the quantity of bisulphide of carbon and other salphnr com* 
pounds, other than sulphuretted hydrogen, will not contain n\ore than 
16 grains of sulphur to the 100 cubic feet of ^as after pnritication by lime. 
The |>erozide of iron system leaves a quantity varying from about M or 
SO grains to 40 grains of sulphur per 100 cubic feet. Torhaps I ought, iu 
completion of the answer to your former question, to add that tho pro- 
portion of those sulphur compoimds in gas depends very much upon tha 
way in which the gas is manufactured. If the gas is manufactured at a 
very high temperature, by which a large quantity of gas is producc<l of a 
lower illuminating power, there is always much more of those sulphur 
compounds than are present when the gas is subjected to a lower t«>uipem- 
ture, so that it will necessarily vary in different gas-works. Dxiring the 
combustion of coal gas a considerable portion of the sulphur is con- 
verted into sulphuric acid and the remainder into sulphurous acid, but 
this sulphurous acid, diffusing itself through the atmospnoro of the riHira, 
passes very quickly into sulphuric acid, ana I should say that for all prac- 
tical purposes it may be held that in a room in which gas is burnt freoly 
in the open air of the room, all the sulphur passes into the state of combi- 
nation Imown by chemists as sulphuric acid, or oil of vitriol ; and 100 vubto 
feet of gas containing 40 grains of sulphur would produce, when burnt, 
rather better than 122 grains of oil of vitrlbl. 

Mr. CHasa. : Now, what becomes of the oil of vitriol ? 

Witness : As oil of vitriol cannot exist as a gas at the ordinary tempora- 
tore of a room, it condenses to minute drops — to the very minute kind ol 
&op that you have in a fog — and floats about in the room until it is (either 
removed by ventilation or attaches itself to some object in tho TWitti, Those 
minute drops are too small to be seen by the naked oye, (ixc<ifyt nndor 
&vouzable circumstances. You can see them if yoti pass a ray of suuliKhl 
through the room, or a ray of electric light; you can see that the air in 
filled with minute drops of something; out then, as there are so many 
minute drops of other Kinds of liquid, I do not moan to say that you can 
see the sulphuric acid drops amongst the others. Thess drops attach them- 
selves to waUs, furniture, decorations, and so on. They destroy hooks, 
and corrode |jlaing and papcrhangingH, and so on. They perform all those 
reactions which are well jknown to foUow the application of stitphnrle iwU\. 
I may mention, as a matter of imr own experience, within my own hoimer 
daring the last few years, that I have found the hell cranks to he yori^ 
powerf ully corroded in the butler's pantry, where those hell eri»til<>i are 
placed near the ceiling, and therefrom get rather a lar^e done of the 
sidphuric acid so produced by the gas. Those hell cranks, heln^ corrtHlhtis 
stick fast from time to time, and on examination f And that they arn covered 
wil3i the crystals of sulphate of copper. Of cmirse, sttlphate r>f eopr()er, 
I need not say, is the product of the action of sniphurle acid and air iip<m 
copper. 

In the total estimate of the damage to ^oo<lt<, can yon give nn any th^tf 
olftepoportion of damage hy ras ? No, f ftann<*t. 

Mr. Fhbubbzck : A compensation case ? 

WUmm: The damage cmiied is not merely ptorortioniU to the ^nitnllif 
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of Bnlphnr in the gas, but I should sav it would be likely to increase at 
a more rapid rate than the increase in the proportion of sulphur in the 
gas; but that is a matter of opinion. 

Mr. O'Haiu. : Have you anything to say about the comparative results of 
burning gas in Liverpool, Manchester, Edinburgh, Glasgow, and London 
with reference to this sulphur ? 

Witness : I think that the illuminating power of the gas that is burnt is 
a very important factor in the case, because, if for the production of a 
given quantity of light you require to have a large volume of gas, you will 
get more sulphuric acid produced in your room than if you are burning 
gas of a higher illuminating power ; and, as the gas with which we are 
supplied in London possesses very low illuminating power as compared 
to what is supplied to many other towns in the kingdom, I think that is a 
very important element in the matter, and that it is desirable that the 
•ulphur should be kept down in the London gas to the lowest practicable 
amount. 

In your opinion, as to the use of lime for the purification of gas, if it is 
attended with proper precautions, should it cause a nuisance in the neigh- 
bourhood ? — It certainly would not with proper precautions. I have known 
the process carried out in Manchester, where I hved for six years, and had 
an opportunity of seeing this process of purification by lime carried out. 
There was practically no nuisance to be complained of at the gas-works, 
but there was a nuisance by carting this lime through the streets. It was 
originally carted away in open carts, and, of course, the lime smelt abomin- 
ably as it passed through the streets. That was really an unnecessary thing, 
as it could have been taken in closed carts, and then, of course, there 
would have been no nuisance of that kind. It was not in consequence of 
the process at all, it was the careless way of doing it. 

Supposing for a moment that it was necessary to devise another process, 
can vou state to the committee how, while still using peroxide of iron, the 
sulphur might be removed from the gas in a different, and, perhaps, in a 
more satisfactory manner ? — There are several processes which have been 
proposed from time to time, and one of them, at least, has come into prac- 
tical use, I believe ; but I am not able to speak, from nay own observation, 
as to its success. One of those methods, and the oldest of them, is that 
known as Bowditch's process, which consists in passing the gas over heated 
lime, lime heated to about 500° Fahr., and maintained at that temperature. 
The sulphur compounds which I have been speaking of are, by contact 
with this hot lime, transformed into sulphuretted hydrogen, which can be 
then removed by passing over peroxide of iron, and getting rid of sulphu- 
retted hydrogen, that is clear. I mention this method as a process that 
could be used if it were again found desirable to substitute the pQ;rozide of 
iron for the lime purification, because then the peroxide of iron would 
remove the sulphuretted hydrogen caused by the heated Ume. The heated 
lime goes on performing this function for a very long time, it is very long 
before it gets exhausted, so that there is practically no expense in the 
lime ; the only cost consists in the provision of the plant, and in the main- 
tenance of the lime and gas at the temperature of 500^ whilst the action is 
going on. The quantity of lime is infinitesimal here. 

Then, with reference to the plant, you said it was simple plant ? — ^I think 
go ; but I am not an engineer, and I have not seen it erected on a large 
scale, so that I would rather not say anything about it. That is one of the 
processes. I said there were three of them. The second process is the 
invention of Mr. Vernon Harcourt, who substitutes porous materials of 
various kinds for the lime, and finds that they will, to a certain extent, at 
least, perform the functions of lime. I have no experience of that process, 
and have only heard that it can be used in that way. 

The substitution of porous substances, such as brickbats, and so on, 
tor lime? — ^Yes. Then there is a third process, which, I believe, has 
been extensively used in the Manchester Gas^ Works, and that is Mr. 
Leigh's process of removing sulphur compounds. It consists in washing 
the gas with sulphuret of ammoniimi — with the gas liquor, in fact.' 
By bringing the gas in contact with the gas liquor that is collected 
ill the condenser, those sulphur compounds are extracted from it to a 
considerable extent, and the sulphur is brought down to 10 or 16 grains, 
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or Bometking like that. There is another process, I belieYe, by Gtonel^l 
Scott, which is a modidcation of the lime process. It is by heating_the 
lime in a different way. It was tried, I may mention, at the Sonth Aen« 
sington Museum a year or two ago on a tolerable scale, and was found to 
answer pretty well. 

Dr. Odling was called here yesterday, and he gave the committee 
some very interesting evidense, and admitted, if I take his evidence cot- 
rectly, that there was damage from burning gas, but he said it was due to 
the desiccation of the air, and not to the sulphur inHhe gas. Did you hear 
him say so ? — No, I was not here yesterday at all, and I have not had an 
Ofmortunity of reading the evidence. 

Dr. Stevenson put in evidence two tables showing results in two 
rooms, in one of wnich gas was burnt and the other ou, and I find that 
practically the desiccation was the same in both cases. The desiccation, 
therefore, being common to both, we must ascribe the damage which 
took place in the one and not in the other to the sulphur which was in 
the ^as ? — ^Dr. Stevenson's results show that which I certainly should 
anticipate would be the case, because in burning oil in oil lamps you pro- 
duce a much smaller quantity of water for a given amount of light tnan 
you do in burning gas ; consequently, I should think that the desiccation 
would be, perhaps, a little greater in the case of oil lamps that m the case 
of gas. It certainly would be very much greater if you require to develop 
the same quality of light. But then an oil lamp produces less heat per 
100 units of light than a gas lamp; therefore I should anticipate the 
desiccation would be something nearly the same with oil as with gas, and 
that is what Dr. Stevenson appears to have got as the result of his ex- 
periments. My own experience goes to show that you may bum oil lamps 
in rooms without any damage of the kind complained of, whereas you cannot 
bum gas. Bisulphide of carbon, when burnt alone, becomes chiefly sul- 
phurous acid — almost entirely sulphurous acid — and that simply in a room 
^ets converted into sulphuric acid. The conversion of it into sulphuric acid 
IS very much facilitated by a moist atmosphere ; but a good deal of the 
matter in the atmosphere, which is supplied by the gas, the water, and 
the sulphide of carbon, is burnt in the gas. When burnt in the gas it 
becomes almost entirely sulphuric acid before it leaves the room, unless 
the ventilation is very good indeed. I think that is a very objectionable 
thing. 

Mr. Philbiiick (in cross-examination) : You have given us three lime 
processes, or threeprocesses of purification ; I will ask you a question or 
two about those. First, as to Mr. Bowditch. Do you know that the Bow- 
ditch process was put into operation at Wakefield ? 

Witness: 1 am not aware that it was put into operation on a large scale. 
I know that Mr. Bowditch made experiments on what would be the largest 
scale experimentally there, but I am not aware that it was ever applied 
to the whole of the Wakefield gas. 

Do you know from your own knowledge, not from hearing or from what 
others have told vou, that the Bowditch process has ever been practically 
used? — ^I do not know from my own knowledge that it has been practically 
used on a large scale. I have used it myself for months on a small scale. 

Do you know that it was tried at Wakefield, and that it was found 
impracticable to subject the gas to the heated lime a sufficiently long time 
to satisfy the exigency of gas-making in a practical way — that that was 
the objection ? — I do not know it, because, as I say, I do not know anything 
about Wakefield. 

Cross-examination continued : I believe that Mr. Vernon Harcourt's 
process of heating the gas has been put into operation to about the same 
extent as Mr. Bowditcn's ; but I may say, with regard to that process, 
that I know nothing of my own experience; I have not even tried it 
myself. I know that he invented it, and I have heard him say (and he is 
a great authority in gas matters) that he has no doubt it could be prac- 
tically applied. Mr. Leigh is the Medical Officer of Health and Chemist 
to the Manchester Corporation. The corporation are the owners of the 
gas-works in that city. I believe they have adopted Mr. Leigh's process ; 
I have not seen it, but I have been told that they have applied the process 
for several years past ; it is not a newly-invented process. I do not know 



58 

that they abandoned it in 1876, and have not nsed it einee. I remeinf)tf 
hearing of its being tried in the South Metropolitan district. 1 do nol 
know that it proved an utter failure. General Scott's ;|^ce88 is lime 
heated at a higher temperature, and some other modification also. li 
has not been adopted, except experimentally, at the South Kensington 
Museum. My opinion is that all tne sulphur compounds -^hich are burnt 
in gas ultimately resolve themselves into sulphuric acid. I presume we 
may say that the whole quantity at the ^oint of combustion is, for the 
moment, in the condition of sulpnurous acid. I have made experimentt 
— not in a room, but in a glass vessel — to determine the relative ptopor- 
tions of sulphurous acid and sulphuric acid in the combustion of ordintty 
gas. There are no known methods by which the relative quantity d 
Sulphurous acid and sulphuric acid can be determined at the very moment 
in a room with accuracy, but in their passage to the room you can deter- 
fnine. I do not think I have ever determined the presence of snlphuiio 
acid in a room. 

Mr Philbbick : Not having determined it to be present, why do you say 
it ultimately assumes the form of sulphuric acid ? 

Witness : I will tell you exactly. I have received the product of com- 
bustion from an ordinary gas-flame in a class cylinder of a particular size, 
and I have determined the quantity of sulphuric acid and the quantity of 
sulphurous acid produced under those circumstances, and I have found a 
certain quantity of sulphurous acid there and a certain quantity of std- 
phuric acid. Then I have increased the size of the cylinder and repeated 
the experiment again with the increased size of the cylinder, and there was 
always a large quantity of sulphuric acid and a smaller quantity of sul- 
phurous acid formed, and as tne result of these experiments I concluded 
that when those products of the combustion of gas are passed into a room 
instead of into a smaJl ^lass cylinder, then all the sulphurous acid is con- 
verted into sulphuric acid. 

First let me ask you, was it a closed cylinder ? — ^No, there was a draught 
to it, by which the products of combustion passed through the cylinder. 
There was first a trumpet-shaped tube over the gas-flame, by which the 
products were conducted into the cylinder, and another tube from the 
cylinder, by which the imconsumed products escaped into the room. 

Was that what is known as the Letheby apparatus ? — ^It was substan- 
tially the same as the Letheby apparatus. 

Did you find there the sulphuric acid combined or in a free state ? — ^In 
the free state almost, in the largest cylinder; all the sulphur compounds I 
found in the water condensing there were in the condition of sulphuric' 
acid ; there was not a trace of sulphurous acid. 

But the large cylinders were abandoned, were they not, because they 
were found not to absorb one fifth of the entire quantity ? — Certainly not; 
they absorbed a great deal more than that. 

Were they abandoned ? — The Letheby process of determining the sul- 
phur and gas was abandoned in favour of the more accurate process 
mvented by the Gas Beferees. 

Under Dr. Letheby's own advice and opinion, in carrying out his O^fii 
experiments, was not the large cylinder abandoned in favour of the 
smaller one, because the smaller one was more accurate ? — No ; ceri;ainly 
not. In my experience the larger the cylinder the greater the amount of 
sulphur that is to be obtained in the shape of sulphuric acid from burning^ 
gas. 

I am quite aware that you have said that the larger the cylinder &d^ 
more often these products shape themselves into sulphuric acid. You 
have used that as an argument to show that in a room there would be a 
Jttill greater proportion of sulphuric acid? — Yes. 

Do not you know that Dr. Letheby himself, in conducting his own 
experiments in his own way, he being the discoverer of these sulphur 
compounds, actually prohibited the use of these large cylinders because 
they led to results that could not be trusted ? — If he did abandon theni it 
would be because they gave too much sulphur. 

You do not mean to say that a man like Dr. Letheby, who has passed 
away from us — a gentleman of his scientific attainments — ^would discard 
ail apparatus because it led to a certain result, if he believed that result to 
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.be a. true one ?— First of all, I do not know that he did abandon the lAfge 
cylinders ; and, in the second place, I know that if he did it is qnite con- 
trary to my experience that they ought to be abandoned because they give 
too Uttle sulphur, because I always found the larger the cylinder the more 
sulphur you obtained in the shape of sulphuric acid. Just allow me to explain 
that part of my answer to which you seem to take objection. Dr. Letheby, 
in proposing this method of testmg^as, had in view the use of a particular 
sized cylinder, and he said, ** That is my apparatus, which has such and 
Buch dunensions. The gas ought not to contain more than 20 grains of 
sulphur in 100 cubic feet." Then it was found afterwards, I think by 
other persons, not by Dr. Letheby, that the larger c;^linder produced more 
sulphuric acid ; but Dr. Letheby, I think, altered ms evidence before the 
committee, and said, " It is not fair to use the larger cylinder ; the Act 
of Parliament contemplated the cylinder of the size in which I first 
invented it ;" and that was the reason, I believe, that he abandoned it. 

If you have exactly represented the effect of Dr. Letheby's evidence in 
the reverse sense to that in which he gave it, what would you say about 
your conclusion ? — I cannot alter my conclusion from my own experience. 

Then it strikes me that your conclusion is entirely independent of the 
premises from which you draw it ? — No ; it is based entirely upon my own 
e^eriments, and I cannot give up my own experiments. 

Is the free sulphuric acid, which jon say you found in these tubes, pro- 
duced always under the same conditions as they would be by the burning 
of ordinary gas in an ordinary apartment ? — It is as near as possible, in 
the experiments to which I have referred. The difference is simply that 
the products are passed into a smaller chamber instead of a large cnamber. 
There was no ammonia put in the chamber. These were experiments 
with a view of ascertaining how much free acid there was, and there was 
a considerable quantity — a large proportion. 

Cross-examination continued : There is no sulphur test in Manchester. 
The gas there is of a higher illuminating power than in London. I am 
not aware that in Manchester the injurious effects attributed to the 
snlphur compounds are visible all over the city. The quantity of sulphur 
given off there is reduced to about one-half, by the gas being of double 
the illuminating power, with the ordinary burners employed. At Man- 
chester I believe they do not use lime, but peroxide of iron in the purifl^ 
cation. It is cannel gas supplied there which cannot profitably be burnt 
in an Argand burner. It is better to employ a fishtail burner, Cannel 
eoal does not contain a greater proportion of sulphur, as a mle, than 
ordinary coal; at all events, what is reallv of importance here is this, 
that the gas manufactured from cannel coal contains less of these objec- 
tionable sulphur compounds than gas from ordinary coal, because it eamet 
off at a lower temperature. I do not know, since the tests have hten 
taken in London, that at the stations where cannel gas is made tilie prD* 
portion of sulphur compounds has been invariably greater. I have not 
Been, any room in Manchester vHiiere injury has arisen from the snlpfanrie 
acid produced by the combustion of gas. I tiave not lived in Manchester mnee 
1857, and at that time they were purifying with Hme. I have seen its cor- 
rosive action in my own rooms in London, first at Haverstock Hill, between 
18S7 and 18G0, and then at Lancaster (rate up to the present time. In 
both cases the gas was supplied by the Imperial Company. I hare not 
noticed the effects in the fonnation of a zone round the U/p of the room^ 
but I certainly noticed that these effects were reiy much stronger nearer 
iiie ceiling. The metal articles about the room, or 3 or 4 ieet frtmi the 
floor, were comparatively unacted upon, while any metallic sut^stanees 
near the cnling were rapidly corroded. I never made any experiments 
as to where ihe action began. They were really sot exwarimeDtMf ^miif 
the result of experien^se. I found that the hnsi craz,ks at Laoicaster Gate^ 
from 6 to 12 inches frcm the ceiling, irerc very pcnreifnlly corroded, and 
eovered widi crrstals of copper. I eaimot tell vhai waah they had been 
dqyped in by tfae maaxafacturer; hot whatever it was it had all gone, while 
Hie odier cnoJcs retained ^uaz wash. This was in tibe pantry— a small 
room where tise ventilation was de&»U3t. I never bunt t^ in thtf orfi' 
may rooms of die hcmse; I hare grres it up now on »e>eousi of the sol' 
^nir componnds and tiie kw flhTimnattPg pcnrer. It is <ndj hood In fli# 
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bMement and in the passagea now. Thdre are no damp walls in my 
pantrv, and a damp wall would not produce snlpliate of copper. I use 
paraffin duplex lamps in my dwelling-rooms. There is scarcely a trace of 
sulphur in paraffin. 

Ke-exammed by Mr. Cbipps : The quantity of cannel used in making 
gas in London is only a small per centage ; but in Manchester the gas is 
made entirely of Wigan cannel. If you have a gas of high illuminating 
power, you do not want so much of it in quantity ; and I Know from my 

rts bills that I used much less in Manchester to muminate my rooms than 
did when I used gas in London. I should, tiierefore, not expect to find 
so much sulphur compound present. 

Mr. Cbipps : I want to ask you about the inverted tubes that you have 
spoken of. You say where the tube is contracted the sulphurous acid iA 
generally found, but when you get the larger tube you find sulphuio 
acid? 

Witness : Yes, I found sulphuric acid myself in the y&rj smallest tube, 
but more in proportion to the size of the chamber — it is not exactly a 
tube. 

If, instead of being a chamber, it was a room, there would be a con- 
siderable portion of sulphuric acid there, would there not ? — I think that 
is a fair inference. 

Will you tell the committee why that is— you, of course, have a reason 
to assign why, as the tube widens, the sulphuric acid increases ? — ^The 
transformation of sulphurous acid into sulphuric acid is a question of 
time, and the length of time you could allow these products to remain in 
a close chamber, even of the largest size that can be blown, is, of course, 
▼ery small, compared to the length of time it would remain in a room ; 
hence the process of transformation will be much more perfect in the 
room itself than it possibly could be in the largest glass tube that could be 
used for the experiment. 

By the Committee : It would take a longer time to deposit, and to com- 
bine with oxygen it must combine with atmospheric oxygen ; that is a 
process that requires time — say ten minutes or a quarter of an hour — and 
you must keep up a rapid current of air over the glass to get perfect 
combustion, and all this air must be carried up in a glass chamber in 
order to deposit the acid. I should not say that a greater quantity of sul- 
phuric acid would be produced in a smaJl room than in a large one, and 
with the same amount of gas, I should say, if there is a difference between 
a large room and a small room, the larger quantity would be produced in 
the larger room, because there would be still more air. Still, in a room 
of ordinary dimensions, it would probably not be large enough to trans- 
form the greater part of the sulphurous acid into sulphuric acid. The size 
of the room is almost infinitely greater than the size of the glass chajnber 
under which these experiments were taken. 

Mr. Cbipps : Then, whatever may have been the immediate object of 
Dr. Letheby's experiments, your experiment in having first the contracted 
and then the larger tube showed you that sulphur was converted into sul- 
huric acid, if you gave it time ? 

Witness ; Yes. 

You have been asked whether Mr. Bowditch's process has ever been ap- 
plied or not upon a large scale. Did I not understand you to say that you 
nad tried it yourself ? — ^Yes, I have tried it on a small scale repeatedly, 
and for a considerable length of time. On one occasion I remember passing 
the London gas, for a fortnight continuously, through a tube filled with 
lime, heated to a temperature of 600^, and during the whole of 
that time the sulphur, in what is called an irremovable form, was continu- 
ously and unifonnl]^ transformed into sulphuretted hydrogen, all except 
4 ^ains per 100 cubic feet. 

H Then would that experiment lead you to believe that there is nothing to 
prevent it being adopted on some larger scale, and with success ? — I can- 
not believe that engineers could not produce a result of that kind. It is so 
very simple, and the expense of gettmg the lime at 600° is so smaU,that it 
seems to me, therefore, to be no insurmountable difficulty. The oxily pro- 
blem would be the applying it on a larger scale. It is a purely engmeer- 
ing question. 
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Tb6 Chaisicak : Do yoa believe that these sulphur compounds have any 
injuiious effect upon the health of human beings ? 

^ Witness : I should have considerable doubt as to there being any appre- 
ciable effect produced upon persons in ordinary robust health, but for 
invalids and persons with weaJs respiratory organs, I think a good deal of 
Buffering, at all events, would be nroduced. Whether there would be ulti- 
mate injury or not I should not nke to say, not being a medical man. 

Do you think that the difference between 16 grains and 85 grains, which 
is represented bv employing this lime process, would have any appreciable 
effect upon the nealtn of even an invalid?— I think so. I think the differ- 
ence between^ two rooms, one lighted with gas containing only 15 grains,^ 
and another lighted with gas containing 85 grains, would be very consider- 
able — ^in fact, I know it is from having experienced the atmosphere of the 
two rooms. 

Then, perhaps, you are in a delicate state of health yourself, as regards 
the respiratory organs ? — Certainly not ; but I feel the effects of the sul- 
phuric acid in the throat. There is a peculiar sensation similar to that 
which one perceives in a London fog. It is very much the same sort of 
thing, and it is very much stronger in a room lighted with ^as containing: 
the maximum amount of sulphur, as compared with a room in which there 
is the minimum amount of sulphur. 

Then you have no hesitation in referring that to the different amount of 
sulphur compoimds ? — ^It is entirely due to the sulphur compounds. 

Is there anything injurious to human health in the process of lime puri- 
fication besides the disagreeable smell? — I should sav decidedly not 
because of the offensive smell arising from sulphuretted hydrogen or sul- 
phate of ammonia — and these are two reagents that are daily in use in 
chemical laboratories, and the students worHng in these laboratories are 
exposed to them very much more than persons would be to the lime from 
gas-works, and yet no injury to health results. 

There is sulphur to some extent produced in any room where a full fire 
is being burnt, is there not ? — ^There is sulphur produced in a fire, but it 
all e8caj>es up the chinmey. Unless the chimney smokes, no trace of it 
eomes into the room. 

Mr. Arthur Herbert Churchf examined by Mr. Cbipps. 

I am a Fellow of the Chemical Society, and Professor of Chemistry at 
tlie Agricultural College, Cirencester. I have paid a good deal of attention. 
to the compounds produced by the combustion of sulphur in gas. I have 
found generally that the whole of the sulphur in the gas may be con- 
verted mto sulphuric acid when the quantity of sulphur is small; but 
-when the quantil^ of sulphur is large, say over 80 to 85 grains in 100 cubic: 
feet, a small portion of it, when the combustion is as pei^ect as you can get 
it, is still in the state of sulphurous acid ; it does not go further; it does: 
not get completely oxidized. But under the ordinary conditions of combus- 
tion, especially when a small quantity of ^as is burned, and where there is. 
an ample supply of air, the sulphuric acid is the only product of the com- 
bnstion. I have had, from time to time, a number of specimens sent to< 
me of leather binding from the upper shelves of libraries, chiefly private, but 
on some occasions public, and I have been asked to determme the cause 
-why they were reduced, as one of my correspondents said, to the condition of 
Scotch snuff. I attributed it to the presence of sulphates in larger quan-> 
ttties than in natural dressed leather; that is, in leather that had been sub- 
mitted to the process of dyeing, or something of the same sort. I also 
found that the watery extract showed a distinct acid reaction, due to 
the presence of free sulphuric acid. I attribute the presence of large 
qrumtities of sulphate in that disintegrated binding of books from upper 
shelves to combined sulphuric acid as well as free ; to the action of the free 
produced bv the burning of the gas on lime, and which prevented the 
whole of it Deing in a free state. The sulphuric acid, by its action upon 
the leather, combined with the lime, and formed sulphate of lime. I 
found a very large quantity of combined sulphuric acid, and a small quantity 
of sulphurous acid in the injured bindings. In completing this account, I 
otu^t to say, with reference to metals, that I have found crystals of 
.svu^hate ol copper and sulphate of zinc, both due to the action of sulphurio 



acid on the copper and the zinc. They could only have been lormtd 
by the action of the free stilphuric acid produced in the burning of the 
gas upon the metals. 

Mr. C91PP8: You mentioned the effect upon leather. Are there aay, 
other articles upon which this effect could be observed, such things all 
fibre, and textures of different kinds— dresses, muslins, or the canyas of 
pictures ; would it have any effect upon those r 

Witness : My experiments have almost entirely related to the canTas of 

gictures, which have been found to become rotten when hung at a ffreat 
eight, and I have found more sulphates, and in a few cases free sulphate, 
from the watery extract of disintegrated canvas, which has been hunghi^ 
up, while pictures that have been hung lower than 12 or 14 feet have been 
comparatively free from sulphate when removed from the same room. 

would it have any effect upon the oil and varnish of pictures them- 
selves ? — I f oimd that some varnish resists the action of sulphate abnost 
completelv, but lac and shellac and mastic are rendered brittle, or tho 
process of becoming brittle is accelerated — they do generally become 
brittle, but more quickly brittle wlien they are himg high up in a region 
which is hot, and laden with a larger quantity of sulphuric acid tnaa 
the air of the room below. 

Are there other materials on which it would have that effect — such as 
white lead ?— I find white le&d partially converted, in the upper walls of a 
room, into sulphate of lead, the walls injured, and the texture disintegrated, 
while the lead paint in the lower part was not in any way affecrbed by 
the gas, or only to a very slight extent. 

Its effects upon some other matters are well known to all of us, probably 
upon copper and brass metals ; have you observed its effects upon those ?— 
I have a copper vessel in my laboratory which has been heated with a 
paraffin lamp, and another similar one which has been heated for a like 
time at intervals for a similar purpose with gas-burners, and drops of 
strong solution of sulphate of copper are formed every morning on the one 
which has been heated by the gas-burner, while the other shows no appre- 
ciable corrosion except a small darkening of the surface, which is due io 
the action of the copper. This was at Cirencester, and out of the pror 
vince of the metropolitan gas companies ; consequently we liave a very 
impure gas. I am not prepared to say what its general average of 
purity is. 

Would it have any effect upon statuary and marble even in a museum ? — 
I found it slightly rotted the surface of ffnely-polished statuary marbl^ 
which had come from the hand of the sculptor; it was found to be sli^tly 
corroded, and I found that you could wash off sulphate of lime or gypsum, 
the same as often occurs in London upon the marble from sulphur that 
is burnt in coal. It is well known that you can extract from the stone 
of some parts of Westminster Abbey portions of sulphate of lime. I 
know as a fact that some of the best sculptors in England have what i$ 
called skin disease, and are undoubtedly affected by something. ThU 
may be partly due to the effect of sulphuric acid, and partly to other 
influences. 

Under these circumstances, do you think that it would be desirable that 
means should be emx)loyed to take out these sulphur compounds from the 
gas which is to be in use generally in London? — ^I thmk so, upon the 
score of the preservation of the materials and objects, both useful and 
decorative, in our houses. 

Cross-examined by Mr. Philbbick: I am not prepared to say that I 
would have all gas absolutely free from sulphur. What the restriction 
should be is a question I feel ipyself unable to answer. I would restzict 
it as far as it could possibly be done. I have not had my attention caUed 
to the limits prescribed in London by the Eeferees. I do not know thaJ^ 
in the case of the Commercial Company it is 30 grains at the present, 
moment. I am not prepared to speak authoritatively on the point as to how 
much sulphur there would be in the gas, supposing it was purified by the 
oxide of iron process. I have made one or two determinations from tiihe 
to time of the sulphur contained in the gas at Cirencester, to see how 
much sulphide of carbon there was in it. solely for the purpose of attempt- . 
ing to purify tiie gas for my own use. I found a proportion which com^^ 



opondtf U abont 85 to 40 grains of stdphar in 100 oubi« leeti and in one 
case in wbich they did not take out the Bolphuretted hydrogen, 1 foni^d- 
ahout 70 or 76 grains. Estimating the quantity at 85 grains, that woula 

froduce about 90 or 100 grains of sulphuric acid, or three times its weight. ' 
have not made a calculation as to volume. 

Mr. Pqilbbio]^: You have referred to some leather books, and so forth — 
some binding that had perished. Those bindings, I suppose, had beeii 
treated with size. You know there is acid m size, do you not? 

Witneu : There is, sometimes; but I made aU my experiments o| 
comparison with the leather which had been taken trom, a lower shelf of 
tiie same library. 

Then it is just possible, unless you had the same identical binding in 
each, and leather treated in the same way and bound by the same man, 
that you might have size in the one case and not in the other ? — ^Yes ; 
still it would be veij singular if all the leather on the top shelves cou* 
tained the sulphuric acid. I do not know where those books were 
bound which came from the top shelf and which from the bottom. I 
have taken some myself from i^ere gas was burning in the library Sk\ 
Cirencester. 

In the libraij at Oirencester, where gas was burning, was the con- 
dition of the injured books which you have described the same generally 
in all the upper shelves ?-*-It was the case with those books which wen^ 
not frequently moved in the upper shelves — ^the two upper shelves. Thej^ 
soffered most, and those down near the floor but very little. 

Have you ever read the late Professor Faraday's evidence on this subjeo| 
in the inquiry as to the AthensBum, and Professor Brand's? — ^In past time 
I have, but I have very little recollection of it now. 

Gross-examination continued : I have not read Mr. Vernon Harcourt'a 
nesearohes upon this matter. I am aware that the atmosphere of aU 
large towns contains more than a trace of sulphuric acid ; but I am not 
aware that the top shelves of a library have a peculiar attraction for this 
impurity. I should not attribute any portion of the sulphuric acid in the 
atmosphere out of doors to the presence of sulphur in gas. I cannot say 
generally that the bindings of books suffer more from decay on the upper 
than on the lower shelves of a library, except where I have found gas to 
be burnt. Decay has never been brought to my attention in other cases. 
I cannot be quite sure whether I have had any experience except where 

gbs has been burnt, because I have not had my attention drawn to it 
tely. I have had experience upon that fact sufficient to enable me to 
answer on oath, and give the committee a reliable opinion. Whatever 
mvestiffations I have made have he§n made with reference to the presence 
of snljmurio acid in binding. I hope I am chemist enough to know that 
in the pi^ents used by pamters there is an acid present. In some there 
is chromic acid, in some carbonic, and in some acetic acid. I am aware 
&iit the mastic and other varnishes used by some painters for glazing and 
lor the transparent tones of pictures do, apart from the use of gas lighting 
altogetiier, decay of themselves. X am not prepared to admit that they 
have thereiore been abandoned, and that the reason why the tints of Sir 
JoshAft Beynolds and other great masters fly, is because of the bad 
medium they used. I know it is the greatest reproach to an artist if he uses 
any ^t"«-^c»-^ or medium of that sort, as they do not stand. The megylp 
wmch used to be met with, which is half copal and half mastic varnish, 
is now^ to a.great extent, discarded by everybody who understands it. 
She. ultramarine, which is used for the sJdes of pictures contains 
snlphur^ and it has been found tiiat where used the canvas has perished 
beundit. 

Se-examined by Mr. Cbipps : There are many materials used in painting 
nd matters of thAt kind in which you can trace the effects of sulphurio 
Bead, That is one of the strongest decomponents we have, and would leav« 
ill eAect upon anything that could be decomposed in that way. 1 hav^. 
tor the purpose of experiment as to the effects of sulphuric acid, compared 
the bindings of bookis on the higher shelves of libraries with those on th^e 
lower shelves in rooms where gas has been burnt, all other circumstances 
bffling, as far as I know, the same, and in those on the upper shelves % 
kavf fcund Bolphurio acid. 
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By the CoimiTTEE : I have been making these observations for about 
ten or fourteen years. I have a work upon the subject in preparation, 
and have been obliged to make experiments upon artistic materials for 
that purpose. 

In those volumes which were sent to you, were they sent at votur 
request with a view to your work ? — A good many of those to which I have 
referred — and they all gave me the same result — ^were sent to me as a pro- 
fessed chemist to advise as to what was the cause of the destraction of 
the binding, and how far I could suggest a remedy, and I have always 
suggested complete ventilation. 

I think vou said that the more air the greater quantity of sulphuric acid 
would be formed ?— Only that the more complete would be the product of 
sulphuric acid in the burning of the gas at nrst. It would all ultimately 
turn into sulphuric acid, therefore its effects would be the same, only that 
at the moment of preparation, before the burning is complete, you ao not 
get it so completely formed. 

Then the injury to the upper shelves of the bookcase would be caused, 
not by the sulphuric acid which was created at the moment of combustion, 
but from the sulphurous compound which afterwards turned into sulphuric 
acid ? — Partly by the one ana partly by the other. 

Therefore you say the better ventilated the room is the greater the pro- 
portion of what would ultimately become sulphuric acid, and that would 
be produced at the moment of combustion ? — ^Yes ; and it would be carried 
away in a well ventilated room before it had time to do injury to the 
books. May I be permitted to say it was only portions of bindings from 
volumes that were sent to me, as a rule — only pieces of leather. 

But the binding of the volumes — were you informed, when they were 
sent to you, whether they came from the upper shelves or the lower 
shelves of the library ? Was your attention called to that fact ? — ^In some 
oases it was ; in some it was left for me to find out. 

How did you ascertain that you were right in your supposition ? — They 
were labelled. Those which I reported upon as containmg sulphorio acid 
I was afterwards told were taken from the upper sherves. In some 
instances I never heard the result; I was merely asked my opinion with- 
out reference to where the book came from, or anything about it. 



Thursday, May 8. 
PjofesBor Frederick Settle Barff^ examined by Mr. Gbipps. 

I am Professor of Chemistry to the Eoyal Academy of Arts, and I have 
made it my business to examine into the causes which have an injurious 
influence upon pictures. I have found in those investigations that the 
products 01^ the combustion of coal gas are injurious to them — as fhr as I 
can trace it to them; and I think I can. In London, where gas is purified 
fi^m sulphuretted hydrogen, I do not find that the blacking of the white 
lead goes on as in places where that purification has not taken place. H, 
however, that happens, it is a matter which can be remedied. By washing 
the defective picture with peroxide of hydrogen I can restore the colour, 
if it is not too far gone. 

Mr. Cmpps : Now what have you found to be the effect of the combnstioxi 
of the sulphur in the London gas ? 

Witness : Sulphurous acid gas is formed by the combustion. That sul- 
phurous acid gas comes in contact with the moisture in the air, and gets 
oxidized very very rapidly, and becomes sulphuric acid; and the sulphuric 
acid is not a volatile thing which will go away like sulphurous acid, but it 
mixes along vnth the moisture of the room, and deposits upon tne cold 
parts of the room, as moisture does that is usually upon the walls. If it 
gets upon the walls, it will get on the pictures ; and if it gets on the pic- 
tures, it has, in my opinion, this effect. First of all irpon water colours. 
Ultramarine is a colour which is affected, and is perfectly destroyed by 
moderately strong sulphuric acid, and is gradually destroyed with exces- 
sively dilute sulphuric acid ; therefore, if it comes in contact with the 
ultramarine, it simply destroys the colour perfectly, though slowly. After 
a time it will ^ct upon zinc oxide. Now zirq oxide, or zinc white as it Uf, 
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called, is a thing which is generally used as a pigment amon^ artists at the 
present time ; and the action, if a picture is improteoted, is to convert a 
portion of the zinc oxide, which is opaque, into zinc sulphate, which is a 
tolerably crystalline substance ; and this substance I have found upon the 
paintings of several artists, I think Mr. Frith's, with several others 1 do not 
remember. As I was called here to-day without the slightest warning, I only 
got the information early this morning, and I have not been able to verify the 
names. Therefore I must say I think ; but in several of the paintings, where 
the zinc white has cvstallized and become soluble it can be seen by the 
microscope. This, of course, interfered with the opacity of the picture, 
and therefore destroyed its effect, besides making it spotty. I attribute 
that to the presence of sulphuric acid. 

By the Committee: Mr. Frith wrote to me, when I was staying at 
Cromer, in the summer of last vear, as to a picture, and I wrote to him to 
that effect. It is an opinion which I formed and expressed quite inde- 
pendently of thepresent inquiry. 

Mr. Cbipps : With reference to canvas also, on which so many pictures 
arepainted, what do you say as to the effect upon canvas ? 

Witnesa : I have a difficulty in getting a picture to experiment upon, but 
I have taken a piece of canvas and exposed it to the action of excessively 
dilute sulphuric acid for a long time, and this I have shown in my lectured 
for the last six years at the Boyal Academy, and I have shown the 
students that by keeping this stretched and tapping it, you will be able to 
knock the canvas through, and a portion of it will come away in dust, 
quite rotten. I attribute that to sulphuric acid mainly. We know in our 
laboratory that sulphuric acid does do this. It rots our cloths perfectly. 
If a picture be covered with mastic varnish, I know from experiment that 
dilute sulphuric acid is injurious. Mastic varnish is a varnish which 
takes up moisture, and gives a sort of bloom to the picture which artists 
do not at all like ; and that bloom is owing to the hygroscopic character 
of the mastic varnish. Then, if sulphuric acid is in the room, and I think 
there can be no doubt that it is, and if it cannot get out of the room, and if 
it is not carried away by the draughts, it must settle somewhere, and it 
must, amon^ other places, settle upon this ma£tic varnish ; and if it does 
settle upon it, the enect is to corrode its surface, and take away the bloom ; 



and if the soxface be corroded, the picture readily gets dirty, and has to bo 

' ve made experiments upon a bad painting, done on 
purpose for experimenting upon, to see what the effect of tms mi|^ 



be upon it. Tlie result has been to destroy the ultramarine sloidy, and 
to interfere materially with the zinc white. I cannot say anything as 
to the other oolonrs, except the iron colours; I think tJiey have be^ 
damaged by it, for th^, being oxides of iron, would be d^solved np in 
part by tibc dilute sulphuric acdd, and would therefore be injured, and I 
think I have noticed traces of injury on the oxides of iron. 

Have yon, in consequence of the state of the pictures that are in 
yonr own drawing-room, been led to give up the use of gas for those rea- 
sons? — ^Yes; since I have bought valuable pictures I nave had a ^w- 
Immer made with iiie pipe going ixrto the flue, and another pipe oconin^ 
from the outside, so mat the whole of the particles of coznbustion aim 
carried away. In my drawing-room I have given gas up altogether, and sas 
nothing but laanps. I found that injurious effects were produced from the 
eas in the room b^ore it was done away with. Neai^y all the friends I 
Save wiio eoane notice ihe difier^uoe between the senstfticm of spending 
mn evening in the room now to iha^ which they felt when they spent am 
evemnig in the room before. I have now two 22-candle SxLbeir Argaxkd 
texners, aaid before I had only two 3-light bat's-wing bumers. 

In your lectures at the Boyal Academy have you proved the |aroduotio« 
of those producte in the combustian of gas ? — Yes. 1 pass the products d 
ooBibusUan from ooaJ gas, developed by means of an apparatus, throu^jib 
bszyta waster. I then dissolve up the white precdpitate, which is msiaJj 
cazioaifste, in hydrochloric acid. I then have a sulphite of baryta in solu- 
iion, and I add tiiat to the chlorine water, which oxydizies -file sulphite 
in±o sulphate, and throws it down at; a white insoluble precipitaite, mid 1^ 
tim w»y I have detezmined approsiniately the quantity of sulpdxur biuait 
in 1^ gas iiom the sulpiride ^caf bon. 
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i believe that you generally adviae artists to give up the use of gM 
in their studios ?— Bvery one ; all the members of the' Boval Academy 
I have advised to do so, and aU the students who have appIiBd to me ^ 
have advised to give it up, or else to use the arrangement whioh I have— 
which is an adaptation of the one that existed before — ^to carry oM m 
products of comoustion. 

Is the reason that you give that advice because yoa think that fta 
sulphuric acid from the sulphur compounds which you detected is 
injurious? — Certainly, and for no other reasons; because i^era is no 
sulphuretted hydrogen in the London gas. 

Cross-examined by Mr. Philbbick : My judgment is that the combnstiaB 
of gas, Unless under favourable circumstances, is always, more os ksS) 
attended with injury to pictures, because there is an amount of biBulpbide 
of carbon in it. 1 have never tested the difference between 15 or 10 aac| 
40 grains per 100 cubic feet of sulphide of carbon. The ventilating appS" 
ratus in my house is a very costly thing ; it is not within the zea& ol 
many people. The whole apparatus cost me about J^45. In the natkmu 
collections gas is very rarely Dumed. It is burned at the Boyal Academy^ 
but there it is all in sunlights. The ventilation there is not very cKfficient 
I think there are no injurious results produced upon the works ol art in 
the room ; at least I am not competent to speak about tiiat^ because I 
have never been referred to, nor been shown any of the pictures. 

Mr. Philbbick : Then I may take it that, with regard to the national 
collections, and matters that come officially under you, ^ere has been 
no complaint of damage from that ? 

Witness : But I have no official connexion with the national colleotions. 
I have nothing to do with the National Gallery ; it is only with the ^yal 
Academy. 

I do not know whether you are aware that the lighting ol the VemoB 
collection of pictures was fully considered by a committee ol soientifib 
men ? — ^Yes, 1 am. 

Was the result of that that gas illumination was adopted ? — ^That I am 
not prepared to say. I do not know how it is lighted. I confine my atten- 
tion to my own work at the Eoyal Academy. I cannot speak to any ol the 
national collections at all. 

Cross-examination continued : If you treat with diluted sulphoxio add 
the pigments ultramarine and zinc white and the compounds wat have an 
iron basis, you may destroy them more or less. You may also in ^at wav 
destroy the fibre of hemp. Mastic varnish practically requixes to be 
renewed very often. The only thing is that artists put it off Decaose they 
do not like sending their pictures to vamishers, and they do complain thM 
I have introduced at the Koyal Academy a new system of varnishing to 
get rid of that. An artist does not even Uke to varnish his picture >ii-maftlf 
until it has stood for some years for the oil to get hard. Mastic varnish is 
almost invariably used, because there is no other. They cannot v^ry well 
use coptd ; it is a bad varnish for pictures, as it has a habit of dragging 
the colours underneath if they are not sufficiently hard. You may have 
seen in art galleries a number of pictures cracked; that is mainly owing 
to the fact of the varnish being used in too large quantities on a codoBx 
which is not sufficiently hardened. To prevent that, mastic is usually had 
recourse to as being more elastic. I do not know whether pictnxesia 
country towns, where gas is not subject to the same conditions whicdi 
prevail in London, suffer more from the effect of sulphur compounds than 
pictures exposed to London gas. I do not know whether {Hlctures that axa 
hung high up on walls suffer more than those on the level ol the dado. 
When pictures are sent to me for examination they are always placed on the 
level, and I cannot tell where they may have been. I have never noticed 
whether the gilding of the frames of pictures has been differently affected 
according to the positions in which they have been hung. I should prefsr 
to hang them on the dado than above it. No doubt the heat itself m the 
upper part of a room will produce some of the injuries I have mentioned ; 
it will mjure the varnish. 

Mr. Philbbick : You would say if there were the presence of sulphur 
or sulphuric acid, that, of course, would aggravate it, though the neat 
would bring it up ? 
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Witn$8a : If it is not troubling ^ou too much, I should like to say a word 
upon that. In the varnish of a picture yon have got different media— you 
have got one substance that contracts at one temperature, and anouier 
substance that contracts at another temperature, a httle lower, probably. 
Those varnishes are not good conductors of heat, and the conseauence is 
that when the varnish gets hot it expands, and is by the heat itself driven 
through to the canvas below it, and consequently it has a tendency to 
crack ; and I believe that the dry heat in the upper part of the room has 
a very ^eat effect in producing cracks in pictures, owing to the unequal 
expansion and contraction of the two materials — ^the layer of varnish and 
the layer of paint. 

That dry neat, of course, to produce sulphuric acid and sulphur 
compounds, if sulphurous acid is present, requires moisture ? — ^Exactlv so ; 
certainly. Of course, if you had no moisture in the room you would have 
no sulphuric acid formed, for the sulphurous acid will not oxidize at a high 
temperature. 

That explains what somebody said yesterday, that where there was a 
drier heat the sulphurous acid has not become sulphuric ? — No; but in a 
room where this is continually going on, at the same time that you have 
moisture of water, or water vapour, in the room to a large extent, that gets 
deposited on the walls, and I think the point that should be recollected is 
th&t sulphujic acid when once formed remains there and accumulates. 

Be-examined by Mr. Cbipps : The heat alone of a dry atmosphere may 
do some mischief to the pictures. What I am speaking of is tne further 
injury that I attribute to the action of the combustion of gas. I put the 
two things on two different footings altogether, one being a matter which 
probably cannot be prevented — the heat in the room — and the other a 
matter that, if it can be prevented, I think ought to be prevented. If the 
varnish cracks on a picture, of course the paint underneath gets exposed, 
and is much more lik^y to be acted upon oy deleterious influences m the 
air. I have never been at South Kensington Museum in the evening when 
it was lighted up. I have been there at two conversaziones, but 1 have 
never seen the pictures lighted. 

Mr. William Charles Young ^ examined by lir. Cbipps. 

I am a Fellow of the Chemical Socie^, and have been analyst for the 
Poplar District, and a gas examiner at the Beckton testing-station for the 
last five years for the Metropolitan Board of Works. For the last nine 
years I have been almost diEuly engaged in testing gas to examine ite 
purity and illuminating power. For the last three years I liave occasion- 
ally made experiments to determine whether the siUphur in the Kas when 
burnt is converted into sulphuric acid or sulphurous add ; and tne result 
of my experiments has been to convince me that practicallv the whole of 
the snlphnr is converted into sulphuric acid, and not into sulphurous only. 
I attribute very much of the injury caused to furniture and to booK- 
bindings, and, in fact, anything which is said to be injured by the gas, to 
the sulphuric acid that is produced by combustion of the sulpnur. I have 
lloticec^ where gas has been burning, that brass fittings in rrxims have 
become coated with sulphate of capper ; that zinc has become c^^ated with 
sulphate of zinc; and this could only be after the sulphur had been 
converted into sulphuric acid. I have noticed that the surface of 
painted walls and furniture is distinctly acid, and that the aci^l it 
sulphuric add. I have also noticed as t/> dust e^AhscUsd in rtMnnu 
where gas has been continually burnt, ai^d no fire has \mhsd Ui, iluiik 
-Che dost was distinctly acid, and that the ii/:id is sulphuri/; a/;id ; and I 
bave estimated the acid as sulphuric acid from dust taki;ti trom i\u$ 
top of a wardrobe cupboard in a bed-room yrher*: gas only has been burnt* 
The add found there was equal to ''^j; that h rather nuyre tiian three- 
tenths of a grain of sulphuric zrdd per square; i^xji of cujAy/fird. Taking 
the four waus only, and supposing it Uj be tiv*:tily distril/uted oftr the 
walls of the room, I caleuhued that it would U equal if} two ^rtSon <A 
sulphur, in evoy 100 cubic feet (A gas, deposited as nulyUurio^ a/;i/i, Hup- 
posmg that whidi I found was uftfja t^very w^xtah l^yA, of nniiMU'Jt iffniiinft 
the four walls, I should have ^ot fiufLeient sulphuric acid U/ in4i/;aU thai 
tvQ gaoBM (A the toM mdj^ani in the i^ hunt wm c<^nv«rie4 into 
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snlphnrio acid and deposited upon the walls. The dust which I experi- 
mented upon had remained tinaisturbed upon the shelf for six months, 
and I calculated there would be rather more than 2000 cubic feet of gas 
burnt in that time. I cut a piece of the top of the canopy from the top of 
the bed-hangings, which had been there six months, and I estimated the 
acid in it as sulphuric acid, and I found nearly half a grain of sulphuric 
acid per square foot. That, if calculated for the same amount of surface in 
the same way, would indicate that three grains of sulphur had been 
deposited per 100 cubic feet of gas burnt ; and I think that that is more 
accurate than the other experiment, because, in the first place, the 
sulphuric acid absorbed by the wood upon which the dust hacL collected 
was not tf^en into account — ^the dust was merely swept off the surface of 
the wood ; but in this second experiment, the whole of the sulphuric acid 
was taken into account, the sulpnuric acid that was absorbed by the fabric 
as well as in the dust lying upon the fabric. A considerable quantity 
might be taken up by the carbonate of lime in the ceiling in the other 
case. If the amount could be ascertained that was taken up by the ceiling 
and of that which was removed from the room by ventilation, I have no 
doubt that the whole of the sulphur could be accounted for as sulphuric 
acid in all the gas that had been burnt. I also tested for sulphuric acid 
upon some advertisement cards that had been exposed in a shop for some 
tmie. 

Mr. CouBTNET : Before you go away from the room you spoke of, do yon 
happen to know whether the gas supplied in that room was supplied under 
the 20 grain regulation, or under any regulation ? 

Witness : No, I believe there is no restriction — the gas was supplied 
from the Silvertown works of The Gaslight and Coke Company ; and I 
think there is no restriction there as to sulphur impurities. 

Mr. Philbbick : That is not so. 

Mr. Cbipps : It will be sufficient to let me know where it came from ? 

Witness : I was under that impression. I know that it is not tested-* 
the gas came from the Silvertown works of The Gaslight and Coke Corn.- 
pany. 

Mr. CouBTNET : What leads you to sav that it was not tested ? 

Witness : 1 live in the district, and I know that there is no official tester. 
It is not tested for the West Ham Local Board nor for the MetropoHtan 
Board of Works. 

Mr. Cbipps : I am informed, I am not sure how it will turn out, that the 
gas comes from a part of the Chartered district which is not withhi the 
metropolitan area, and, therefore, not under the ordinary provisions. 
which the rest of the Chartered gas is imder. 

The Chaibman : Perhaps it would be well for you to give some evidence 
upon that point by-and-b]^) &s we have identified the place now. 

Mr. Philbbick : I can give you evidence upon it. 

Examination continued : One of the cards upon which I experimented 
was a large one, which had been exposed in the shop for six months, and 
I found as much as 1*8 — i.e., nearly 2 grains of sulphuric acid upon the 
whole surface of it, which was about 8 square feet. I calculated the 
quantity of sulphur that would be deposited as sulphuric acid upon a 
square foot of surface, and I found that the tenth of a grain would have 
been deposited from 1000 cubic feet. I obtained a smaller card from 
another shop, and estimated the acidity upon it. and found it exactly the 
same, calculating for the same amount of suriace as the larger one. I 
also calculated the acid which was deposited upon the top of an iron box, 
which had been exposed for some time in another place. I sponged the 




sulphuric acid. I have further suspended moistened bibulous papei 
a room, and have found that two-tenths of a grain of sidphuric acid was 
deposited on a square foot from 100 cubic feet of gas consumed. I sus- 
pended some moistened linen and some moistened flannel in the same 
room, and obtained precisely the same results. I tried ventilating the 
room through a hole in the wall, close to the ceiling, so as to create an 
outward draught, and hung moistened paper in front of the opening, when 
I found that the sulphmfc acid increasea very considerably. Ii^ lUl titese 
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experimentB I know of no other sooroe from which the Bolphnrio aoid 
could be derived except from the gas which was burning there. 
There was no coal fire burning — ^nothing but tiie gas. I have 
had my attention called to books that have been on the upper shelves 
of a large library; and I have noticed that they have been abraded 
upon the surface, and that they are all distinctly acid — ^very acid — not 
merely distinctly acid, but very acid ; and I have noticed also that the 
xidges of the books which project take up more acid than the other parts 
of tne books. I observed it still more with Morocco leather or Bussia 
leather than with ordinary leather. The injury that is complained of is 
the rotting of the leather of the edges of the covers of a book, so that when 
the book is opened they crack and break off. The Morocco and Bussia 
leather ai>pear to suffer more, probably on account of the openness of the 
grain, which absorbs more reaoilv. I sponged the backs of eight volumes 
—eight octavo volumes, I think tney were — and I found a total of two grains 
of sulphuric acid, of wmch 1'4 — ^that is, rather less than a srain and a half 
— ^was in a free state as free sulphuric acid. Not all the leatner, only a part 
of it had been abraded — the roughened part, that is the edges, was very 
acid, and is stiU very acid, although it has been sponged five or six times 
— ^a sponge drawn over the surface, not allowed to remain on the book : 
and tiiat acid is still due to sulphuric acid, and not to any other acid. I 
have noticed that dust collectea in places where much ^as is burnt is verv 
hygroscopic ; and, moreover, when it is washed and dried it presents aU 
the appearances of charred organic matter — ^it looks as much like powdered 
charcoal as anvthing— in fact, it presents all the appearance of organic 
matter having been subjected to tne action of strong sulphuric acid. I 
will mention some experiments that I made three vears ago, to show that 
sulphuric acid was formed by combustion of the sulphur in eas, even when 
the sulphur was there in very large quantity. These are published in the 
AncUyat for Oct. 81, 1876. I shall only quote two experiments which I 
made upon gas which Was previously charged with bisulphide of carbon; 
it was cnarged by passing the gas over a solution of bisu^hide of carbon 
in olive oil, and the gas was burned very slowly. I think 1 need not say 
how the experiment was made ; but the result was that the gas showed a 
degree of sulphur amoimting to 444 grains per 100 cubic feet, of which 
422, or 95 per cent., had been converted into sulphuric acid. Another 
experiment was made upon gas containing a still greater amount of 
bisulphide of carbon ; and the total sulphur was 1644 ^;rains per 100 cubic 
feet, of which 1260, or 76*7 per cent., was converted mto sulphuric acid. 
The object of this experiment was to show that the sulphur compounds 
are, in fact, converted into sulphuric acid. I may mention that I have 
collected dust from places where no gas has been burnt, and have invari- 
ably found that it was not acid. 

Gross-examined by Mr. Philbbick : I tested the dust that I last men- 
tioned for the presence of sulphuric acid in precisely the same way that I 
tested the dust in the room where gas had been burnt. I am not aware 
of the series of experiments made by Professor Bedwood on this point. 
I cannot call to mind any experiments conducted by chemists of reputation. 
I supposed that no other chemist had experimented in that direction. For 
the purpose of determining the quantity of free sulphuric acid present, the 
absorbent I used was in some cases carbonate of soda, in some cases bi- 
carbonate, and in others caustic soda. It is not necessary that to turn 
sulphurous into sulphuric acid you must use soda alkalies ; there are other 
things that will do it. If you have sulphurous acid and want to see what 
quantity of sulphuric acid you can get, it is part of the nrocess to treat it 
with an alkali ; but it is not a part of the process whicn is designed and 
adopted for securing the greatest result in the shape of sulphuric acid that 
the product can yield. I used it to absorb the products of the combustion 
of the gas. There were no other means of doin^; it except I used another 
alkali. You cannot always get sulphuric acid when vou have sulphurous 
acid if you treat it with an aikalL In this experiment I proved that it was 
not so. An alkali wiQ absorb solphurous acid, but not convert it into 
sulphuric add. It is driven off as nilphurous a<dd, the sulphuric acid only 
remaining. It is absorbed by the alkali, and then that wnich remains ui 
estimated Mfu^hnric add. The bed-room himgings from which I extracted 
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the add were old ones which had been washed five or six times, hy kl 
ordinary laondresB, and stajrched in the usual way. I haTC reason to beneYS 
that laundresses do use such things as bleaching powder. I did not inquin 
whether that was the practice of the laundress in question. The shop from 
which I obtained the show-cards referred to was a druggist's, in which 
there was a gas-burner in the window, and one or two others inside. One 
of the cards had an enamelled surface, the other was ordinary card- 
board. 

Mr. Philbbick : Does it occur to your mind that in fhe preparation of 
an enamelled card possibly there is a little source of error introauced tiiat 
ought to be eliminated ? 

Witness : I know that in this case the enamel on the card was quite 
neutral; it was not at all acid. I had another card of the same kind sent 
to me, and that was quite neutral — not at all acid. There was tiie ordi- 
nary stock of a druggist in the shop — sulphur, no doubt. 

Mr. Philbbick : You must not put it all upon the gas. 

Witness : I give you the facts as I observed them. 

Mr. Phllbrick : Do you put it all upon the gas, then ? 

Witness : Most decidedly. 

CrosB-cxamination continued : The gas was supplied to that shop irom 
the West Ham works, which are not within the Ijondon limits. I test tiie 
gas at Beckton. My results and those made by the company sometimes 
agree. At one time I had to complain of the waj in T^iich fhey were 
conducting their tests, as they were constantly brmging their resulte in 
opposition to mine. In the calculation I maae as to the quantity of 
sulphur that was in the dust on the top of the cupboard, I reckoned that 
the same quantity would be deposited in every square foot of vertical space 
in the roomys that which fell upon the horizontal surface. I did not take 
into calculation the ceiling at all, nor the floor. I only took the four 
walls. For the purpose of calculation, I estimated that there would be 
the same quantity of sulphur on every square foot ; I do nst say that it is 
BO. As one of the gas testers, I have not formed any idea of what amount 
of sulphur should be allowed in the gas. In the burning of gas, I have 
observed a detrimental effect upon things higher up in the room. I 
attribute that to the sulphuric acid ; I do not say that none of it is attri- 
butable to the heat, but I know the effect of the acid more than I know of 
the effect of the heat. 

Mr. Cbipps (in re-examination) : I want you just to explain further about 
this question of the four vertical walls and the cupboard. Why is it that 
you took the vertical space round the wall as estimating quantity for cal- 
culation ? 

Witness : I took it so as to make it more intelligible to those who were 
hearing me. I cannot tell at all how much was absorbed by the ceiling. 
I might have taken the surface of the floor, but it escaped me at tilie time ; 
and I did not think much sulphur would be deposited on the floor, because 
that part of the room is better ventilated than the other part, and, more- 
over, it gets swept and cleaned. My intention was to give the amount of 
acid, so far as I knew, that was actually deposited on the four walls in the 
room. 

By the Committee : Was this shop, in which you found the cards, sup- 
plied from the same works as the room was in which you made the experi- 
ments ? 

Witness: No; it was the same district, but two different works — one 
was supplied from the Silvertown works. I cannot say positively whether 
those works are under restrictions or not. 

Mr. Cripps: No, they are not; they are some old works which were 
acquired by the Chartered Company, and when they were amalgamated, the 
company taking them over kept up the same regulations as to that part 
of the works as the other company had done before ; but they do not 
come under the regulations. 

Mr. Philbbick : They are under the Gas-Works Clauses Act of 1847. 

The Chairman : You took no means of testing the gas in the ordinary 
sense, in either of those places, did you ? 

Witness : No, I did not. 

Mr. Phxlbrick : There is one question that I forgot to ask— namely, 
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IPf hetlicr the dtuit was from the upper part of the room 9 1 rather inferred 
that ; out how high up was the dust ? . 

WitnMa: It would be about 2 feet irom the ceiling, and I should 
think 7 leet 6 inches or 8 feet from the floor. 

Mr. Philbbick : The Silvertown works are part of the undertaking which 
was acquired by The Gaslight and Coke Company^ and the manmacture 
is conducted by them in the same way entirely as for the Metropolis at 
j^eckton — ^it is part of their, general supply. 

The Chatbwan ; What I want to Know is, are they subject to the 
Eef erees ? 

Mr. Philbbice : No, they are not. 

The Ghaibman : Therefore, they make gas in any way they please ? 

Mr. Matthew Hill Loam^ examined by Mr. Cbipps. 

I have been connected for nearly 26 years with the Nottingham 
Gaslight and Coke Company. For some time I held the position of 
resident engineer under Mr. Hawksley, he being engineer-in-cnief to the 
company at that time. The works have now been tnmsf erred to the Cor- 
poration of Nottingham, and I remain as assistant engineer. The works 
are very considerable, very large ; their area of supply being very nearly 
160 square miles. In 1861 the largest daily consumption during the winter 
was 400,000 cubic feet. Last winter it amounted to four millions and a 
third. The gas supplied has always been of very high illuminating power, 
and of good quality. Since the transfer of the undertaking to the corpora- 
tion, great care has been taken to maintain that quality and purity. The 
gas is tested in the usual way; the illuminating power is ascertained 
by. a Bunsen photometer. With the old 15-inch Argand burner we get 
17i candles. We have never adopted the London burner yet. During the 
last six months, the average of the sulphur compounds has been 12*66 
grains per 100 cubic feet. We purify chiefly with lune, using the oxide of 
iron in the catch purifier. 

. Mr. Cbipps : Now, using lime, and arriving at that amount of P^ty by 
it, how do you manage in removing the foul lime from your puriners r 

Witness : The purifiers are cleaned out as rapidly as possible, and the 
refuse lime is removed to a place of deposit, and covered over with cold 
refuse Hme, the lime which nas been already used, and which has gone 
cold. The nuisance from the foul lime is really not perceptible ; it is not 
discovered beyond the precincts of the works, or very rarely so indeed. 
The Nottingham works are within the town ; the largest of our works are 
about two and a half miles from the town, and we have another small 
works at about a mile and a half from the town. 

. Is there a considerable population round your works ? — Oh, yes ; the 
chief population is within the area of the wor^. 

Can you tell the committee a little how you use this spent lime after it 
comes out of the purifiers? — The cold lime is simply thrown over the 
warm lime taken out of the purifiers. That is a simple process, and we 
have occasionally covered the lime over with tarpauling. 

Tou have not experienced any difficulty?— We have experienced no 
difficulty whatever. At the Nottingham works we are really surrounded . 
by the largest population, and we have never had a complaint to my 
Imowledge. 

What becomes of this refuse lime ultimately ? — It is sold to the agricul- 
tQjists, and some is loaded on railway trucks and taken clean awav. It is 
allowed to cool in the trucks, and it is dehvered a great many miles away 
— some 80, 40, and 60 nules, and so on. The other part is kept until it is 
sold. Some is removed in carts, by the farmers in the neighbourhood. 

I am told that you keep a sort of depdt there, and that the farmers can 
come with their carts and carry off what they like with their carts ? — Yes, 
that which is not loaded into the railway trucks is put into a place of 
deposit, and the persons requiring the spent lime cart it away. Even in 
thai way we have no complaint of a nuisance. 

, Cross-examined by Mr. PmiiBBicK : I have been in the neighbourhood 
of the Crystal Palace. I do not think I should like to estabhsh a depdt for 
toU lime near the Palace if tiie works were small. In Nottingham the 
difficulty has been not so much with the gas as with the sewage. The 
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object of coyering the foul lime with tazpftnliiig, or spreading over it lome 
lime which has become innocuonB or comparatiyely bo, is to prerent the 
nuisance of the smell. If we did not take such means we ahonld eiqpect 
complaints. We carbonize Yorkshire and Derbyshire coal. They areridi 
in sulphur compounds — one contains more than the other. I have never 
tested the quantity of sulphur in our crude gas, and cannot give any idea 
about it. A series of experiments were made some yean ago by Dr. 
Lethbey, Dr. Pole, and others, but I do not remember the results. We 
are under no restriction in reference to these compounds. We remote 
them, from our desire to supply a good article. Our gas is better than 
that of London, and we charge 3b. and 28. lOd. per 1000. Before the 
advance in the price of coal we charged 2s. 8d. I have never smelt the 
foul lime at 200 or 300 yards from our works. We discharge onr puiifien 
about once a day in the winter time. 

Be-examined by Mr. C&ipps : We use lime upon the old plan of purifying, 
and in that way keep the sulphur down to 12 grains. The lime comes oat 
as carbonate of lime 

The CuAiBMAN : You said, as regards the Crystal Palace works, that yon 
thought your plan would not be so well adapted for such small works. 
What do you mean ? 

Witness : Of course, if the space is very limited, in changing the purifiers 
the smell would be discoverea much sooner than if you have a larger area 
to deposit the stuff on in the centre of your works, or in the most remote 
part ; that was what I meant. Of course, every gas company would put the 
lime where it would be removed farthest away from the public ; but if the 
works are small, of course, it does not give them much option. 

There is no doubt, I suppose, according to your view, that as to the 
Crystal Palace Company, your plan, if adopted, would miti^te very much 
tiie nuisance ? — I believe it would ; I fancy they could do it just equally 
well as we do. 

It is only a question of space, which means expense ? — ^Yes, of course ; 
but I shoiUd not think it would mean expense to a very great extent in the 
neighbourhood of the Crystal Palace. 

In working your process, do you find the workmen who have to clean 
out these punfiers suffer in their hands or eyes? — ^Not materiidly; we 
wash out all the purifiers we can with copious washings, so that ammonia, 
which is the most offensive to the workmen themselves, is removed as far 
as we can do so by washing. That is not an expensive process. 

Do you know whether it would be equally possible to do it where sul- 
phide of calcium, the result, is produced in the lime — I mean to say, if 
the means that you take to prevent the inconvenience of the smell were 
adopted ? — Of course, in our method every effort is made to prevent the lime 
from steaming, and the vapour from passing away beyond the limits of 
the works ; and where the lime is really very moist and steaming to a very 
great extent, it is covered over -vtith the tarpauling, and with the cold spent 
ume, and that is the most effectual. That could be applied an^here. 

Does the lime under your process come out of the purifiers in a dry or 
a wet state ? — Not particularly wet, but moist; it would hold together — if 
you take a handful it would not fall to pieces. 

I suppose there would not be considerable increase of expense in in>ply- 
ing your process, we will say, to the Crystal Palace works, except so lar as 
it might be necessary to use additional space? — There would not, at 
all. It is the most ancient process in existence, the purifying process thai 
we adopt. • 

How far is it from the centre, where you place the lime, to the circum- 
ference of your works ?— About, I should say, 360 yards from the place of 
deposit to the road. Purification by oxide of iron is much cheaper than 
by lime. 

Can you give any estimate ? — There are a great many estimates, and I 
hardly know which to rely upon. 

How do you store your spent lime, or refuse lime ? — ^We have an en- 
closure, and when the purifiers are changed the stuff is instantly wheeled 
there, unless we have an order by rail, and then we put it into the trucks 
themselves. It is not a covered place, but quite open. Sometimes wa 
have a large stock ; we Jbave had as much as 1000 tons. 
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Would not the covering of the refuse lime with dry earth prevent any 
smell ? — ^Tes ; but the difficulty is, in a place like ours, to get dry earth ; 
and the cold spent lime is equally effective. 

Mr. John Pattinaon^ examined by Mr. Cbipps. 

I am an analytical chemist at Newcastle-upon-Tyne, and have been in 
practice there for about 19 years. During that time I have made frequent 
examinations of the quality of the gas supplied to the town by the New- 
castle-upon-Tyne and Gateshead Gas Company. Since 1869 I have made 
weeldy or bi-weekly tests on behalf of the Town Council, and before ^at 
time 1 made several occasional tests. Those tests included the tests for 
the amoimt of sulphur. I have taken the averages out for the last four 
years. In 1878 the average amount of sulphur in the gas was 7*18 grains per 
100 cubic feet ; the average for 1874 was 9*4 grains ; the average in 1876, 11 
grains ; and in 1876, 11 grains. The apparatus I used for the purpose of 
determining the amount of sulphur is that known as " Wright's sulphur 
test." It consists of a tube about three-quarters of an inch in diameter — 
a glass tube — ^which is bent almost at right angles near the middle, and 
another rod hanging down. In that a small gas-iet is burning, which 
yields the products of combustion ; and for 19 inches of its len^h it is 
covered with another tube, and between those two tubes there is water 
constantly circulating. It is the mode of condensation known as Liebig's 
condenser. This was the method in use at Newcastle av^aibu the Act of 
Parliament was obtained. Newcastle is one of the places where, by Act 
Parliament, the amount of sulphur compounds in the gas is limited. The 

Present limit is 17 grains. My testings have been made on behalf of the 
!own Council, to see whether the Act of Parliament has been 
proj^rly complied with. There is a slight difference between my 
testmg and the mode of testing adopted by the Beferees in 
liondon, and I have determined that difference. I have made several 
comparative simultaneous tests with the Gas Beferees' apparatus, employed 
in the manner described in their Instructions, and with Wright's apparatus, 
and the difference in the amount of sulphur which they indicate is from 
one to 1| grain per 100 cubic feet, the greater being that of the Gas Beferees. 
An average of 7 grains in Newcastle, if it were tested by the London test, 
would be 8| grains. The purifying material used at Newcastle during the 
last 11 years has been almost exclusively lime. Oxide of iron has not 
been employed excepting, I believe, in one year for a very short time. 
During uie whole of that time no nuisance has been complained of 
arising from the use of lime purification; the only public complaints 
which have been made of any nuisance from the works occurred in the 
years 1869 and 1870. During those years there were very bitter complaints 
about the nuisance from the works ; and there were deputations to the 
Town Council to ask them to take means to put an end to the nuisance ; 
and at that time I was asked to report upon the source of the nuisance. 
I examined the works, and found there were several sources. The 
principal one was from the manufacture of sulphate of ammonia; another, 
the process of distillation of coal tar; and another, the imperfect and 
leaky condition of the scrubbers ; and the fourth, from waste lime. After 
my examination the distillation of tar was discontinued. Some time after 
the scrubbers were put into good order, and the sulphate of ammonia 
apparatus was very much improved. The consequence has been that 
there have been no complaints of nuisance from the works since that time. 
The secretary of the gas company told me, in answer to my inquiries the 
other day, tbiat he had had no complaints at all for the last two years. If 
any complaint had been made to the Town Council I should have heard 
of it undoubtedly, or if any letters had appeared in the newspapers I 
should have seen them. There are dwelung-houses in the immediate 
neighbourhood of the works at Newcastle on the east— some three or four 
rows of houses ; there are also houses on the north-east, north, and north- 
west. The river is on the south, and of course there are no houses there. 
Within about 300 yards there are houses of a superior description, the 
rental of which I should think would be from about j£30 to ^£60 or £S0 per 
annum. The lime at the works is dealt with pretty much in the same 
manner as the last witness described. When the purifier is emptied the 
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outside the works, where it is emptied down, and is immediatelY coreied 
over with some weathered lime, or old lime which has been ondiaea^ 
exposure to the air, to prevent any bad smell coming jErom it. After lying 
in that way for some httle time it becomes oxidised itself, and the 
offensive odour ceases. It is then put into casks and carts, and covered 
over with a tarpauling of some kind, and in those carts it is removed for 
about half a mue to a railway siding, where it is put into truokB and seat 
away to persons who have purchased it — farmers, and so on. I have never 
heard anv complaints of nuisance during that process, which has been 
goinff on for a considerable lengtii of time. I b^eve the use of lime is 
the best known process for the purpose of purifying gaa. lliere are 
other processes on trial which ma^ supersede it; batloelieYe it is the 
best jpractical plan. I think that it might be used in London without 
creating a nuisance. I have made experiments upon the products of the 
combustion of gas with the view of seeing how far sulphuric acid results 
from the combustion of sulphur in gas. My opinion is that most m the 
sulphur is undoubtedly converted into sulphuric acid. When the gas is 
first burnt I think there is no doubt that most of the sulphur eoes aH aS 
sulphurous acid ; but there is also at the same time some sulphuric add 
formed, and I have made experiments to determine that, t burnt a small 
jet of gas, at the rate of about half a cubic foot per hour, in a Letheby's 
apparatus — one of the largest sized Letheby's apparatus ; and from one- 
quarter to one-eighth of the sulphur which exists in tiie ^as I found in the 
form of sulphuric acid. I think that the oppressive feeling felt by many 

r arsons in rooms where gas is burnt is due to the presence of sulphuric acid, 
am quite aware that the atmosphere of towns contains sulphuric acid 
and sulphurous acid, and if it were possible to free them from those 
sulphur compounds I think it ought to be done. There is no practical 
means of doing that at present, but there are practical means of letting 
rid of the sulphur in the gas, and that ought to be done, even if it were 
carried to the point of absolute purity, if possible. It is well known that 
plants will not thrive in a gas-lighted room, if they are kept there, t 
attribute that to the sulphurous acid and the conversion of it into 
sulphuric acid. I think, irom my experience, that it is far better the 
public should pay an increased price than consume impure gas. The 
whole expense of the purification by lime at Newcastle is only about 
two-thirds of a penny per 1000 cubic feet, and if twice that amount of cost 
Were incurred, I think none of the consumers would object to it. 

Cross-examined by Mr. Philbbice : The two-thirds of a penny applies 
to the cost of purification at Newcastle. I do not know what it may be 
in London ; but supposing it were twice, or even five times as much, it is 
worth undergoing that expense to get rid of the sulphur. Wright's appa- 
ratus, which is employed at Newcastle, gives higher results than that of 
Dr. Letheby. The difierence I found between Letheby's apparatus and 
Wright's varies from 1*18 grain to 3*57 grains per 100 feet. I do not 
know why Wright's apparatus was discarded and Letheby's adopted, but 
it was decidedl^r a mistake, because Wright's not only gives higher results 
in sulphur, but is more easy and simple to work. Letheby's apparatus 
has now been practically superseded in London by the Gas Beferees. . At 
Newcastle nearly half tne alkali works in the Mngdom are established. 
The alkali does not neutralize the sulphuric acid ; I am sorry to say it has 
the opposite effect. Flowers under glass flourish very well at Newcastle, 
but on the Tyne, four or five miles below, damage has been done. even, to 
flowers under glass from the alkali works. They formerly used Townley 
Main coal at the gas-works there, but there is none used now. That coal 
contains very little sulphur. The coal now used comes from the Durham 
district. I do not know the quantity of sulphur compounds in the crude 
gas. They do not purify at ^ in the way suggested by Mr. Patterson. 
They scrub their gas very considerably, and it is owing to that, I beHeve, 
that it is so free from stdphur compounds. The gas is treated with gas 
liquor, and afterwards with lime. Sometimes the sulphur has jumpiad 
up considerably, and I have always found on those occasions that some- 
tmng has been throng with the scrubbing arrangements— the pumps have 
gone wrong, or something out of order. The lime from their puriflors 
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oomeB inthe shapd ol carbonate of lime, and also snlpkide of caloiiun. f 
can scarcely say whether they distil l^eir gas at a high temperature; 
they get about iO,000 feet per ton. I think more bisulphide of carbon is 
produced when the distillation is carried on at the higher temperature, 
but I have no experiments upon that point. The highest amount oi sulphur 
impurity I have found in me Newcastle gas is 30 grains, and the fewest 
about 4*6 grains. For some weeks, with several consecutive tests, I have 
found 4*5 grains extending sometimes over a period of six months. I 
believe Mr. Livesey, of the South Metropolitan Company, has tried scrub- 
bing with gas liquor for the removal of the sulphur compounds, but I do 
not Know the ]^rocess, and cannot speak about it. I am not aware that he 
has failed in his endeavours to do so. The principal action of the scrubber 
is to take out the carbonic acid and not the bisulphide of carbon. The 
latter might have some affinity for the ammonia. The foul lime from the 
purifiers at Newcastle is covered over with a quantity of weathered lime, 
which, by the process of oxidation, gets rid of the smell. The lime retains 
the sulphur until it is converted into sulphurous acid ; the action of the 
air then converts that into sulphuric acid without evolving the sulphuretted 
hydrogen. 

^ Be-examined by Mr. Cbipps : When I have asked the cause of a sudden 
rise in the quantity of sulphur in the Newcastle gas, the explanation has 
very often been, that there was something wrong with tne scrubbers. 
This leads me to think that there is a great connexion between the opera- 
tion of scrubbing and the presence of the sulphur compounds. 

By the Committee : I have several times been present at the opening of 
the purifiers. I have not observed that the workmen employed on those 
occasions have suffered from the operation. If they ever have to complain 
of their eyes being afiected, I should think that would arise &om the iron 
purifying, not the lime ; from the evolution of ammonia. I attribute the 
stnf^7 or offensive feeling experienced in a room lighted with gas to the 
evolution of sulphurous acid, and the large quantity of carbonic acid which 
is also present. I believe it is injurious, but, perhaps, not appreciably 
injurious, to a healthy person ; to a delicate person I think it would do 
harm. I have never seen the works of the Crystal Palace District Gas 
Company. 

Mr. Stephen Smithy examined by Mr. Cbipps. 

I am a member of the firm of Stephen Smith and Sons, who carry on 
bnsiness at 86, King Street, Covent Garden, as silversmiths. For some 
time past we have been annoyed by what we believe to be injury to 
silver from the gas burning. It is an observable thing to any one con- 
nected with our trade, the moment one enters into it. We find that the 
labour required to keep our stock in order during the summer months, when 
we do not bum much gas, is very much less than in the winter months 
when we do ; it would probably be about half during the summer months. 
In our trade a very considerable expense is incurred in order to carry off 
the fumes of burning gas by proper ventilation. I may mention that I 
rebuilt the premises I am in about seven years since, and I went to a very 

Seat expense buying sun burners, and providing other artificial ventilation 
the roof, for the express purpose. We formerly took stock as we could, 
and for two or three years the labour in cleaning the stock has been so 
severe, from its being exposed to the gas for about three hours at night, 
that lai3t October we adopted the system of taking stock in early mormng 
with most satisfactory results, and the difference was something very 
extraordinary. On those occasions the whole of the stock has to be 
exposed — ^it is not even kept in the glass cases, but it is aU put out to be 
identified, and of course it gets the worst enect it can from the bad 
atmosphere. I find that silver goods which have been exposed to the 
fames of gas burning for some time have a sulphurous smell about f^em. 
That would hardly be the case with goods kept in glass cases, but 
speaking of factory goods, which we are not so particular about the 
exposure of, where tney might perhaps be for a month or six weeks 
lying in a place uncovered, it is exceedingly strong and most offensive $ 
and with regard to the surface, my foreman has called my attention to 
the Inot tbat rb seems to bite into the smfaee, so that it has almost to be 
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removed again by poIUli. My father was partner with Messrs. Elkin^ii 
originally, and I was consulted in the original scheme of opening uieir 
London establishments, and for some years after we openea it nothing 
but oil lamps were nsed for that reason. Then I may say that these 
rooms ten years since were very mnch enlarged, and it was mipossible to 
carry .^n that system, and we were obliged to give it up, and now we have 
gas as other people do. It is the case, however, that in some two or three 
of the old-fauioned style of shops, lamps are still used for that purpose, 
deemite all the cost of uiem, to avoid the sulphur* 




after plate has been used, to leave it exposed all night. The result of that 
will l>e that the sulphur of the gas will settle down upon it, and the most 
extremely bad results arise. I do not represent to the committee, that 
the gas in London injures plated goods more than the gas in Liverpool, 
or Manchester, or other large towns. The constant remark that I near 
from Glasgow houses is that it is worse than it is in London. The 
expense in my establighment is ^9150 or ^£200 a year merely for cleaning, 
and that kind of thing, beyond what it would be if we could get a pure 
atmosphere. I do not say it is all owing to the gas. I am not attending 
to busmess so closely as I did, and therefore I cannot answer the question, 
whether the matter has ^ot worse rather than better, but I have not 
heard our people speak of it. Where gas is burnt there is always more 
labour in cleaning plate in winter time than in simimer. The sulphurous 
smell I spoke of is only on the metal surfaces of goods in the workshops. 
I am not aware that other surfaces are affected by it. I do not know 
what else it can arise from than the gas. 

Be-examined by Mr. Cbipps : This is considered so much a matter of 
course, that if you asked even a porter who has been employed in the 
silver trade wnat it is that tarnishes the silver, he will tell you it is 
the gas. 

Mr. James Slater ^ examined by Mr. O'Haba. 

I am a partner in the firm of Holland, Son, and Slater, carrying on 
business at No. 16, Jewin Crescent, as manufacturing silversmiths, when 
I was first in business I did not bum gas. As my business increased, 
and buyers came in late in the evening, I was obliged to take to it, but 
though I took to it, I did it very unwilhngly, and used it with very great 
distaste to myself. I found the evil effects of it, even in fine weather, 
upon my goods. Those effects were most seriously aggravated in foggy 
weather; gas and fog combined, I think, are the two evik that we have to 
contend with in London. In less than half an hour after the gas has 
been lighted, the goods in the upper part of the room in glass cases, near 
the ceiUng, suffer the soonest; but to me it only seems to be a question of 
time and the size of the room. You have only to get on a pair of steps 
immediately the gas is lighted, and put your head up to the ceiling, and you 
feel the heat. After the gas has been lighted a little longer you need not 
go so near the ceiling to feel the effects from the gas. If you have goods 
on a tablcjat the level of that at which we are now sitting, they will be 
affected. You may say, " Then why not ventilate your room ? " That is 
another weak point in London; people do not ventilate their rooms. I 
keep fires sumciently large to keep the whole place thoroughly warm, 
which is of the highest importance with a stock like mine. I tried gas 
for the purpose, and had to abandon it in less than a month, for though I 
obtained heat, ^e smell was excessively impleasant. 

Cross-examined by Mr. Philbbick : 1 know it is, as a matter of general 
opinion, that the atmosphere of London and other large towns idways 
contains a portion of sulphurio acid, and I am perfectly aware of tae 
injurious effects produced oy^ exposing plated goods to it. 

The Chairman : Was the injury that you described, as occurring in rooms 
where you did bum gas, a kind of injury that would arise from the action 
of sulphuric acid upon plated silver ? 

Witness : Without bemg a chemist or a scientific person, I say decidedly 
BO ; and if the committee will pexmit xne, I will give a very stnking iUus- 
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tration of the difficulty I had to contend with. In my early career, 
when I objected to the use of gas, I had the misfortnne to have some 
cases wrapped in a peculiar kind of paper. The goods got perfectly black. 
I had the paper tested, and it was coloured by some mercurial process. I 
had it removed and plain paper furnished, and my goods were kept with 
very great satisfaction. Tnen I introduced gas into the place, and in a 
smaller degree I had precisely the same results that I had had with thd 
mercurial paper. I am not attempting to go into the question whether 
mercury and sulphuric acid have the same effects, but I am speaking of a 
practical result — ^that, upon the introduction of gas, my goodis, if exposed 
to the action of gas, become tarnished in the same way, and the effect of 
this matter was so insidious, that instead of its being able to be removed 
quickly^ it took the men some considerable labour. Our goods are polished 
—that IS, polished by a man with rouge on the ball of his hand, and he 
had to do that. That I suffered from most. 

And you attribute that to the effect of the gas, do you ? — ^I make no 
doubt of it. 

Do you desire that it should be purified of this sulphurous element ? — ^I 
certainly do ; and I am very much interested in gas operations. I am 
very sorry that there should be any depreciation in the quality of the gas, 
because when a fog comes on suddenly, there is a very short supply, and 
there is very great difficulty in getting adequate light. In my own house 
I would not have gas if it were given to me. 

But you are not analyst enough yourself to say to what element in the 
gas this was due ? — ^No ; I should be sorry to say anything but what comes 
luider my own practical experience. 

The Chaibman fto Mr. Cnpps) : Have you anv other witness to caU ? 

Mr. Cbipps : I nave no more evidence of this class to put before you. 
There is one other witness upon a different matter. Of course, there 
comes a time when we must take the responsibility of adaptmg our 
evidence. I only wish to guard myself to this extent by saving that I 
must not be taken to have exhausted the evidence on behalf of the Metro- 
politan Board and the Corporation. I may have to call further evidence 
in another case. 

The Chaibman : Do not understand me as wishing to stop any evidence 
that you may have to give. 

Mr. Cbipps : Quite so, sir ; but one has to exercise a certain amount of 
discretion in this matter. 

Mr. Sarrmel Edwa/rda, examined by Mr. Cbipps. 

I am clerk to the Lewisham District Board of Works. That district 
is supplied by the Crystal Palace Gas Company to a great extent, and 
also Dy the Phoenix. Two-thirds of the inhabitants of the Crystal 
Palace district, I think^ are within the Metropolis. I am generally familiar 
-with the district. Within the Metropolis there are 1096 public lamps 
lighted by the Crystal Palace Company, and 516 beyond. The former 
are in Lewisham, Penge, Lambeth, and Camberwell. I know the works 
of the company very well; they are about a mile from the Palace. The 
Lewisham District Board of Works are the sanitary authority of the 
district, and also the authority for the execution of the Nuisances Bemoval 
Act. There has been no complaint of nuisance or annoyance at these 
works from the use of lime, except on one occasion, when the case was 
investigated, and it was shown 

Mr. Philbbick : Do not tell us what was shown. 

The Chaibman : How was it shown ? 

Witness : It was shown bv an investigation by the Board of Works. I 
was not present. It was information that was given to me. 

Mr. Philbbice : This gentleman, sir, is an officer of the Board who lays 
informations and takes out summonses against the companies. I rather 
object to a witness of that class giving evidence of this kind. I would 
Tather he should confine himself to what he knows. 

Mr. Cbipps : The Lewisham Board of Works are the sanitary authority, 
and he would know of any complaint made to them, and I am asking witii 
reference to that so far as withm the Metropolis, of course.. (To witness :) 
Xom say there wm a complaint made some time ago ? 



78 

WUnen: Thare wbs a complaint of tho river being poUnted* 

Hot a complaint from the use of the lime of the gas-works or the 
puziftcation f — ^Well, it was incidentally so. 

That is to say, the river was poQuted by this impure lime being put into 
ity or carried near it, or something of that kind ? — I can explain the exad 
circamstances. The explanation which was given to me as cleriL of the 
Board of Works, and npon which I decided that no proceedings should be 
taken against the company, was this — that the lime had been removed and 
put into a pit in a brickfield some mile from the works, and that, in con- 
sequence oi a very heavy rain, this pit had overflowed, and carried the 
tiquid into the river, and the injury that was done thereby was of veiy 
■hort duration. I thought it was a pure accident, and therefore no pxo- 
ceedings were taken. That was the onlv complaint of the use of lima. 

You, as representing the sanitary autnority, would know the feeKng of 
the inhabitants generally. Are you aware whether the proposal now bwcne 
this* committee is altogether unsatisfactory to the inniEibitants there, and 
undesirable ? — I believe it is, and much objected to by the Board to 
which I act. They object to what is proposed to be done by the Bill 
before the committee. 

The Chatrman : Have you heard no complaint as to the smell when the 
purifiers have been cleansed ? 

WUneaa : No. none whatever. 

Have you observed that smell yourself? — ^No, I have not; the railway 
goes into the works in close proximity to the purifiers, and, if there was a 
nuisance, of course it would be complained ofT 

I suppose you have never been present when the purifiers have bemi 
cleaned, have you? — No, I have not, and practically all the adiaeent 
houses are on one side, the north, south, and east sides are open fields. 

It is becoming an increasing neighbourhood, is it not ? — ^It has beoi 
increased very much within the last 20 ^ears, and is increasing, but It is 
flat land, north, south, and east. It is m the valley very near the riv^ 
and in a very ineligible place for building. I live tnree or four miles of^ 
but I am in the neighbourhood very frequently, and in constant communi- 
cation with the residents. The works are at Bell Green, and very near the 
Lower Sydenham Station. There are no houses, within a mile of these 
works, which are not shown upon the plan produced. 

Do vou happen to know wnether the land about there is very enen- 
sive, if it was desirable for the company to acquire additional ground? — I 
should think it was the least expensive ground in that district, from its 
being flat, and also from the proxunity of the works. 

You cannot give an estimate of what it is per acre, can you ? — ^No ; the 
land has been recently purchased by the company in extension of theix 
works. The works are about 1000 feet long and 600 feet wide. The 
purifiers are about 600 or 600 feet from any habitation, and those aa?e 
via residences of the men employed at the works. 

Mr. Fhilbbick^ in replying upon the whole case, said: Sir, as my 
learned friend, Mr. Cripps, on the part of the Metropolitan Board of Works, 
has concluded his case, the matter is now ripe for the decision of the com- 
mittee, so far as the evidence is concerned. In the discharge of the dutj 
that I owe to my clients, I must make a few remarks to tiie committeie 
upon some of the evidence ; but I trust that I shall not unduly trench 
upon your time. Let me first of all call your attention very briefly to the 
position in which we are as a company. We are a suburban company^ in 
a district which has just been pointed out to you, which is becoming 
rapidly built upon — which is built upon with property of an excee^ngly 
good character — a villa, and a residential, neighbourhood, in the^ suburbis 
of London. We are manufacturing our gas, not under the restrictions of 
the Metropolitan Acts at all ; we have been deliberately excluded .mora 
than once (and in spite of an attempt of the Metropolitan Board of Works 
to include us within their net) from the category of metropolitan com- 
panies : and I think I may say, I trust not uniainy, on the part of' those 
whom I represent, that there is not the slightest reproach that can be cast 
upon this comj^any, either in the way in which tfaiey condpct the moAxt- 
facture of their gas, or the way in whieh they &eat theug ^iistprnjeai 
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or the pablio at large. We are here with a directory eomposed of gentle* 
men of scientific eminence who manage their concerns with a due regard 
certainly to the interests of the piiblic; and I do put it to you very 
strongly that the company have clamis on the consideration of Parliament 
when it is shown to you that with the capital we had it in our power to 
raise at 10 per cent., we raised ^£50,000 at only half of that rate. When 
we came to Parliament again and obtained leave to raise new capital at 7 
per cent, (^e rate that is now allowed for gas companies on new capital) 
not one shilling of that capital has been raised, except as absolutely called 
for bv the requirements of the district, and to enable us to supply the gas 
which we are bound to supply in our district. We have sept down 
the price of gas to })riyate consumers outside the Metropolis, and in a 
district where our mains are necessarily long, and not asproductiYe as in 
a more densely-populated neighbourhood, at the rate of 8s. lid. I say 
under these circumstances the company do come with something like a 
fair case, I do not say for favour, but for the consideration of Parliament, 
in asking to have the restriction, which they feel to be an oppressive 
restriction, removed. M^ learned friend, Mr. Cripps, on behalf of his 
clients, as to whose opposition I have not one word to say, states that the 
Metropolitan Board constitute themselves, or are constituted, the guardians 
ol the pubHo interests. They do not seem to have very many of the public 
in this district, or any one who takes suf&cient care or pains about the 
matter, to come forward here and say, " We object to that which the gas 
company are proposing to do." They do not bring forward here a single 
consumer who says, " We think this restriction ought to be kept, and 
ought not to be removed, because we would rather have the increased 
purity of the gas and have these sulphur compounds taken out, than have 
the restriction removed with a corresponding benefit in the shape of a 
reduction of price accorded to us." But my learned friend says, " Here 
was a statut(xry bargain come to between Parliament and the company in 
1^3; you then had power to raise your capital at 7 per cent., and you had 
the restriction put upon you of the 20 grains of sulphur." 1 was very 
much obliged to one of my learned friend's witnesses yesterday who gave 
us a history of the matter, I think it was Mr. Heisch, who was in a little 
difficulty as to the exact time when the restriction came into force. The 
Act of 1860 had prescribed a certain quantity as a hard and fast line. 
The Act of 1868 put it upon the Eeferees to prescribe other conditions that 
'we have all heard of in this room. The Eeferees did not immediately 
pzooeed to discharge their duty in that respect ; they awaited the result 
of certain investigaaons; and the result of their experience was stated in 
answer to a question of tiie chairman, that at the end of 1872, or the 
of 1873, the present limits, or the limits that were first 
prescriheB, were laid down. Now that is a most important date for me, 
oecause in November of 1872 we had given a parliamentary notice for a 
Bill, which became the Act of 1873. We were oefore Parliament in the 
session of 1873, and Mr. Q-eorge Wilson Stevenson, whom we called before 
you, was examined before the committee in that year. The regulations of 
the G-as Beferees had just come out, and he, advising as ne was the 
Metropolitan Board of Works, said, in answer to the question, " Don't 




Referees had presmbed. That was the first amount settled when they 
oame to discharge their duty under the Act of 1869, and therefore most 
natoraUy Mr. Stevenson answered 20 grains; and so, without a single word 
ol conunent, without chaffering, 1 may say, it was accepted at once and 
put into the Bill, in clause 17, which we seek to alter. So far from that 
Deing a bargain, I venture to say this : If it was a question of a bargain it 
-was an unrair bargain, and we come with good grace to Parliament to be 
relieved from it ; but it was nothing of the kind. It really was a restric- 
tion put upon us without due consideration at the time, without a 
thopeough appreciation of what the practical working would be, or the 
difficulties u£at it would entail, and therefore we come here, finding what 
the results sve, to have it removed. Now, sir, let me be, as I feel sure I 
b^ia doing maxjsHd justioe. to the case of my clients— let me becandid 



80 

with the committee about this. We have had here to-day some evidence 
that has stmck me, and I am snro it must have stmck the committee, as 
being remarkable. We have had a gentleman from Nottingham who telli 
ns of the resnlts. We have had a gentleman from NewcasUe who teUs hb 
of results that they obtained there, and as to those results, the 
question arises in a moment, why cannot you do it in liondon? The 
answer is, I think, conclusive — because the conditions are different. In 
the first place, you have at Newcastle, and also at Nottingham, an entire 
choice of coal, and you have a different coal to carbonize. It may be said 
we could get the same coal in London; it is a question of money only. 
The answer is that practically we cannot, and what baa JPadia- 
ment thought was the right thing to do with reference to the 
Metropolis? Not to lay down a hard and fast line in the matter 
of these impurities, but to enact that it shall be left to a 
tribunal — ^the Gas Bef erees — composed of gentlemen practically conversant 
with the subject, from time to time to ascertain with what degree of purity 
the companies can reasonably be required to make and supply gas con- 
tinuously without occasioning a nuisance to the neighbourhood ; and the 
Beferees do prescribe the maximum amount of impurity that should be 
suffered to remain in the gas. Now, what have the Beferees done ? They 
have said, if you manufacture your gas within a crowded area, on account • 
of the nuisance, injury, or the risk of injury which must inevitably be 
entailed by the process of lime purification, we will allow you to have a 
greater amount of sulphur compounds than if you manufacture gas out of 
uie limits of the Metropolis, where the use of lime would not be so objec- 
tionable. And I say that what the Beferees have done under that Act was 
a matter that might fairly enough warrant this comnany in coming to Par- 
liament. But in our case we have a hard and fast line of 20 grains. We 
supply a district where the houses are not those of a poor class — ^not an 
artizan district or a populous neighbourhood, but houses of a superior and 
villa description, and we are put under a hard and fast line, which is the 
most rigid line of any company in the kingdom that I have heard of, ex- 
cept Newcastle, and far harder and worse for us than the limits of the 
metropolitan companies. I say that alone would make a justifiable case 
for our coming to Parliament. I have called your attention to the par- 
ticular circumstances of this company, as their local position, and the 
exceedingly hard limit which is put upon us on this question, places 
us in a worse position than any of the great London companies. The Com- 
mercial Conipany, who are, perhaps, under exceptional circumstances, are 
working at 30 grains, which is 60 per cent, more than we are. I dare say it 
may be altered, but we know that in the winter 25 grains are allowed to an 
urban manufactory. But I turn to the evidence called on behalf of the 
Metropolitan Board themselves, and I cannot appeal on that x^atter to 
higher authority than to their own consulting chemist, Mr. Keates. And 
what did he tell us ? He said, ** I am myself rather in favour of relaxing 
the limit. I think a little above 20 grains may be allowed, but I think it 
would be the greatest possible mistake to remove the restriction alto- 
gether." And then he is asked : " How much would you give them ?" and 
he says, " I think even 25 or 80 grains might be allowed." I dare say no 
honourable gentleman could have sat upon a committee without noticing 
the various phases with which witnesses come forward. Sometimes we 
have witnesses that will not answer ; sometimes we have a witness that 
wants to talk a littie too much ; sometimes we have one who is jocular ; 
but here is an answer, not £rom a person who has come to give a hasty 
opinion, and from whom an unguarded one is extracted on cross-examina- 
tion, but a ^entieman who is put forward by the Metropolitan Board them- 
selves — ^their own chemist. My learned friend, Mr. Cnpps, with his great 
experience in these committee-rooms, never asked Mr. keates a single word 
as to the expediency of these sulphur tests as applied to this company, but 
left it ; and if it had not been that this question was put accidentally by 
me to Mr. Keates, one never would have known his real opinion upon the 
matter. Therefore, the evidence comes before you very strongly indeed; 
first, from the fact that my learned friends were not instructed to bring it 
out, or did not bping it out; and, secondly, because they knew that in tiiat 
way, from his \^^ pandid enough, as you might expect from a gentlemfai^ 
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in his poBiidoB, and sound enough, I ma^ say, to say, " I think it may be 
relaxed." Ithinkhesaid, ** When you'considerthe expediency between a nui- 
sance created and an advantage to be gained, I think 30 grains may be al- 
lowed." I do feel a difficulty in this case on another matter, where, upon a 
question not of absolute truth and verity, but upon a question of degree, Mr. 
Keates puts it to us as a matter of expediency. He says in one case a nui- 
sance could be created, and possibly on the other an advantage might be 
gained. No doubt. I never sought to conceal from the committee that 
aving gas absolutely pure would be a great advantage ; to have it rela- 
tively pure would be also advantageous. It is a question as to what degree 
of purity can fairly be got. Now, what have we to see to ? We have had 
here to day a number of gentlemen absolute purists in matters of gas, and 
who think that all gas burning is injurious. I dare say it is. I dare say 
it destroys the plated surface of silver, more or less, but gas burning, after 
ail, is a necessity; and because of the particular refinement of the 
silversmith's trade, gas cannot be put out either in public thorough- 
fares, or in shops and warehouses. I pass that by at once, and I say that 
that class of evidence can satisfy you of nothing when the question 
is how much impurity is it right should be allowed to remain ; and how 
much of it the Lieeislature ought imperatively to exclude ? Therefore, 
I should ask you, when you come to consider it, to look at the quantities 
of the impurity, and the effect that they have shown to have been 
produced. We have had here the whole opposition of the Metropolitan 
Board of Works. It is a singular fact, but it is a fact not without its 
significance, that they have not brought before the committee a single 
experiment, or set of experiments, which affect to show the result of com- 
bustion of the ordinary gas unpurified from the other sulphur compounds. 
They have refrained, or, at least, they have not been able, to bring before 
you any resuljbs of the condensation of gas which contained, as Dr. Odling's 
and Mr. Bussell's experiments did, 33 grains of this sulphur compound in 
100 cubic feet, but they content themselves with bringing to your notice 
the evidence that has been referred to the committee by order of the 
House — ^namely, the evidence given before the committee of 1866 or 1867. 
They have referred to that, and they have celled before you one or two 
chemists, and they have— well, I was going to say, produced before you a 
portmanteau, which Mr. Heisch very prudently withdrew. We have not 
had proved a complaint on the part of a consumer in the Crystal Palace 
district, nor of a consumer of gas at all, except that of a gentleman who 
says: " I would not use gas at all, pure or impure; it affects my wires." 
You have not, I say, a single complaint of any consumer, with regard to 
l^as. True, it is said that brasswork is injured ; but, apart from the sad 
instance of two or three crystals of copper found on the bell-wires in 
Dr. Frankland's house at Lancaster Gate, I have not heard of any brass- 
work actually injured. Some one of the witnesses said that there was not 
so much injury on the floor, that the bright places on the grates and stoves 
were not injured— I think it was Dr. Frankland who said so — or not so 
much injured. I pressed him, and he said there was no injury in that 
part of the room.~ Well, t asked, in the upper part of the room, where 
the picture rods and wires were; was there much upon them ? I could 
not make out from h^m that there was any definite or tangible amount, 
nor could I make out that the heated zone, in a badly-ventilatea 
room, where gas was burnt, or, indeed, where oil was burnt, 
was due to sulphur or sulphur compounds. It is said that 
you have sulphurous acid gas. I agree you have sulphurous acid 
gas at the point of combustion, but you have no sulphuric acid at all. 
We were told by Dr. Frankland that the greater the ventilation the better 
tibie condition oi the room, and the more likely was it that a minute quantity 
of .sulphuric acid would be produced at once, but if you have the condition 
of ventilation, with sulphuric acid produced, you have that condition in a 
minute degree, but rapidly carried off ; whereas if you have a hermetically 
sealed hot dox in which these products are placed, you have a condition 
which prevents that combination, and thereiore you have sulphuric acid. 
Then it is said, as long as it is hot it is all very well, but afterwards, when 
cooling takes place, there occurs condensation and precipitation. If there 
is precipitation, one would suppose that on the articles in the lower portion 
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of the room yon would find the effocts of that preoipiifttion ; thai it wmHA 
fall down, and that that which had heen in suspense in tiie heaied aimo- 
Bpheie above woold descend and make its effect apparent on tJl that WM 
in the room below. But do we find that ? I yentnre to say that thefdioli 
of that portion of the evidence i» speculative, assumptive, theoretioal, asd 
not practical and reliable. And then, when we come a^ain to the sttttezncntB 
of Professor Barff, who gave his evidence with singuJuEff candoor and fabv 
ness, he told us undoubtedly that sulphuric acid, even diluted, will aifeot 
ultramarine with certain zinc pigments in it, and if it conthiae lou 
enough, it will destroy the fabric and fibre of the hemp canvas itsw 
A^eed, but does it practically do so ? It is said these componnds do tke 
nuschief . I answer by pointing to Dr. Oldling and Mr. Bussell, whose flgnns^ 
and theories even, have not been combated ; those experimentB have beell 
untouched by any of these gentlemen, and not in any d^^ee eonttatBrML 
None of the witnesses say that these sulphur compounds have any inflnesot 
upon the health of healthy persons. I think one of them did say it mi^t 
occasion distress and suffering in the bronchial tubes, or in breathing to aA 
invalid ; but the answer was clear, first of all, that the quantitj whi<A 
was respired was the quantity whicn was in the middle zone of tlie atmo» 
sphere which Dr. Odling described to you, and was very minute in it; it 
is not what is in the zone next above that an invalid would be Subject i6 
in the least. These conditions are not generally found, but are con- 
ditions when gas which is charged with these compoimds is burnt, all 
the products of combustion most carefully condensed and saved for the 
purpose of giving you, not what actually occurred, but what oouid 
by any possibility occur in the worst condition of things that eoold 
possibly exist. Now, sir, I say, in the face of that, that there if 
nothing beyond the merest speculative opinion upon the part ol 
these gentlemen that these sulphur compounds really do cause detnmMiti 
The conditions of burning in a laboratory for the purpose of chemical re- 
sults are far in excess of anything that is really effected in the ordinary 
method of combustion. When it is said that these impurities are very 
objectionable indeed, producing the stuffiness of the rooms and the 
atmosphere, and so on, the answer is that a good deal of carbonic acid is 
necessarily evolved during the progress of combustion. That must be 80 
whatever your gas contains, and the nausea and headache are the conse- 
quences. I think one of the witnesses said it would possibly aooount for 
tnese results. The answer, I think, is that there is abundantly suffleient 
to account for it in the presence of carbonic acid, and the matters that 
have been referred to, without putting it down to sulphur. I will ndt 
weary the committee upon this any longer, except to make one concluding 
remark. We have heard a good deal about the outcry against sulphur. li 
is supposed to be the parent of all these evils. I say deliberately, aitet 
having heard all that nas been stated, that there has not been traced home 
to these other sulphur compounds any one of these evils. If they do 
exist, they con possibly be assigned to other causes. It has not been 
proved that they arise from the sulphur. Then let me ask where is the harm 
of allowing this company to manufacture their gas in the way they pro- 
pose to do ? It is not supposed for a moment that they are going to force 
sulphur compounds upon the public from any desire on their pjurt. They 
admit them to be objectionable. They would be glad to get nd of them, 
but they object to be under this restriction as to the use of lime in their 
neighbourhood. It is not a question of cost. If it were a question of 
cost in removing the lime merely, I should not be here to ask you to re- 
move the restriction; but we submit that the best test of the difficulty of 
working is one of the elements in it. One of the witnesses said there was 
no annoyance to the men who discharged the purifiers, but he was 
speaking of the time when the old lime process was in use, and not of the 
state in which these horrible products are employed to absorb the sulphur 
compounds, in order to carry out the system of the Eeferees. Mr. Livesey 
told us that though the men had masks on, and he had practically tried 
all kinds of things, the men did complain bitterly of it. I do not wish to 
jtnake too much of that, yet it is one of the matters attending l^e naanu- 
faeture of gas under the condition in which we are. I venture to say that 
no case has been made out why we should be dealt with in a worse way 
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than ihd metropolitan companies, and I say that the evidenoe which has 
been giyen on tne part of the Metropolitan Board has shown that 80 grains 
might be conceded to us, or half as mnch again as we have now. Bnt I am 
asking you to remove this restriction altogether, not, as I say, that we 
would import a smgle impurity into our gas, but that we may carry out 
to perfection our own purification by the peroxide process, and not be 
driven to the necessity of having the lime in the condition that we have 
to use it. It is said that there is no great nuisance to the neighl:|ourhOod ; 
but then we have to work always under the fear of penalties^ 'vKth the 
knowledge that a nuisance may arise at any moment, beyond our control. 
We have to work always to the standard, and whereas under the more 
favourable conditions of the London companies, who are allowed a three 
days average, we are on a hard and fast line of a single day, and may be 
sued by the Lewisham Board if we transgress by only half a day. We 
have also the knowledge that tests are not particularly accurate, even 
though there is great experience used in making them. We have the fact 
further, that these sulphur compounds themselves are not proscribed 
in any of the cases in which the Board of Trade grant Provisional Orders. 
They are not proscribed in any case in which corporations carry on gas- 
works throughout the kingdom. The^ are not proscribed in Paris, where 
works of art are considered, and as mghly thought of, as they are herci 
and where our neighbours are as particular as we are. I venture to submit 
that upon the whole of this case the only solid and definite ground under 
your feet to go upon is that found in the actual results of the experiments 
made by Dr. Odlmg, by Mr. Bussell and Mr. Stevenson, and that those re- 
sults idiow how utterly unfounded is the cry that has been taken up, 
'*Oinne ignotumpro terribili est." They did not know what it was, and 
therefore thev were afraid of it. The moment you test it you see the 
result, and nnd that there is nothing in the presence of these few oc- 
oasioxial grains of sulphur compounds, the presence of which can fairly 
be said to be the source of these evils. It is not a question of trying 
to get rid of them altogether; no one pretends that it is the question 
of adapting any one of tnese processes suggested, none of which have been 
carziea into operation, but it is a question of reducing from one-fifteenth 
to one-tenth the total quantity of these. I venture to say that the com- 
pany have made out their case, and even upon the evidence that has been 
given I respectfully ask the committee to declare the preamble proved. 

The committee-room was then ordered to be cleared, and the committee 
consulted. After some time the counsel and parties were called in, and 

The Obaphcan stated that the committee had decided that the preamble 
of the BUI was not proved. 
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THE GASLIGHT AND COKE 

COMPANY BILL. 

WEDNESDAY, MAY 9, 1877. 



Mr. Pope, Q.C, Mr. Bichabds, Q.C, and Mr. Michael appeared for fhA 
promoters ; Sir E. Beckett, Q.C, Mr. Cbipps, Q.C, and Mr. O'Haba for 
the Metropolitan Board of Works and the Corporation of the City of 
London, petitioners against the Bill. The Board of Trade were repie- 
sented by Mr. Round. 

Mr. Pope, in opening the case for the promoters, said there was a Texy 
grave distinction between the case of The Gaslight and Coke Company ana 
that of any smaller concern in the country, where, whatever mi^ht be tho 
regulations prescribed, either bv Act of Parliament or by the action of tho 
Gas Beferees, the processes could be so much more easily dealt with, and 
the results of those processes disposed of with so much greater faolity. 
When it was recollected that The Gaslight and Coke Company representeo, 
in fact, the gas supplied to very nearly three-quarters of the Metropolis, it 
was obvious that the questions involved affected not only great interesti 
on the part of the company, but equally large interests upon thei|art of the 
consumers ; and it was matter for rejoicing that the whole quesuon would 
be thoroughly sifted by the gentlemen who were interested upon the part 
of the pubhc, and who would take care that the whole matter was 
investigated so far as might be necessary for arriving at a decision. 
Originally the Chartered Company was one of thirteen companies supply- 
ing the Metronolis with gas ; but, in pursuance of powers conferred upon 
them by Parliament, they had gradually absorbed most of the com- 

Sanies north of the Thames, and thus constituted one large undertaking. 
'he gas companies which were merged in the Chartered Gas Company 
were the Imperial — ^which was the latest amalgamation, in 1875 — the £ide- 
pendent, the Western, the Equitable, the Victoria Docks, the Great Cen- 
tral, the City of London, and some other smaller ones. The Gaslight and 
Coke Company manufactured gas at ten stations, but there were, of coarse, 
other stations which were not manufacturing, and others which had been 
abandoned. As the committee were aware, the Chartered Company some 
years ago extended their works to Beckton for the express purpose of 
carrying a large proportion of their manufacture as far as possible out of 
town. The largest manufacturing station, therefore, was at Beckton, and the 
gas manufactured there was conveyed by mains passing through the Com- 
mercial Company's district. The actual acreage which the company had 
at Beckton was about 150 acres, of which some 70 or 80 acres were covered 
with buildings, and the remainder of the unoccupied land there was 
used for the deposit of the foul lime which was the result of the purifjring 
process at their various stations. Passing towards the west from^ecKbon^ 
The Gaslight and Coke Company had another manufacturing station in 
the immediate centre of the Commercial Company's district, which tiiey 
did not, of course, supply ; and passing still further west they had the 
station at St. Pancras. Both Shoreditch and St. Pancras were formerly 
stations belonging to the Imperial Compan^r, and the committee would 
find, with reference to those stations, that, navin^ chained hands since 1975, 
the same processes which were resulting in difficulties with them wer* 
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still resulting in difficulties with the Chartered Company. There was also 
a mannfaotnring station at Lupus Street, Pimlico, on the margin of the 
river, close to the neighbourhood of St. George's Square — a neighbourhood 
of which the committee would hear a good deal in the course of the case. The 
stations in London of The Gaslight and Coke Company's district were a 
manufacturing station at Fulham, and a large station at the extreme west 
at Kensal Green. The committee had abready been made acquainted, in 
the course of the inquiry which had taken place, that the insistin|^ upon a 
certain amount of purity from sulphur compounds was practically insisting 
m>on purification by Ume ; and the two questions which arose as regarded 
the public and as regarded the nuisance, were simply, first, as to the nuisance 
arising from the process in the neighbourhood where it was carried on ; 
and, second, what was to be done with the enormous mass of refuse which 
was the result of that process. The latter point, it would be seen at once, 
in the case of The Gaslight and Coke Company, immediately assumed an 
importance (simply by reason of the size of tne operations carried on) which 
it did not assume m the case of a small company where they were dealins 
with a comparatively small manufacture of gas, and had only a limited 
amount of refuse to dispose of. In the present case, when the committee 
were told that the amount of refuse lime deposited by The Gaslight and 
Coke Company covered an area of ten acres of land to a depth of nine feet 
every year, it became a very serious question, what was to be done with 
it, if purification by lime was insisted upon as a statutory matter. 
At Kensal Green — ^the extreme west, and with no immediate access to 
the river — ^they did the best they could in disposing of their lime upon the 
spot; but with that exception, all the spent lime hltd to be conveyed either 
by river direct, or partly by canal and river, to Beckton, where it was spread 
upon vacant la^d. beckton being out of the reach of those who complained 
of the nuisance; out it would be for the committee to consider whether, 
dealing with a question of that magnitude, that disposition of refuse could 

fo on for long, because, unless some means other than the use of lime could 
e discovered or suggested for the purification of gas from the sulphur 
compounds, the day must come, and at no distant date, when there would 
be no means for the disposition of that refuse lime, unless it were taken 
into an estuary of the sea, and thrown into the water, when they would 
doubtless have Hastings, St. Leonards, Margate, Bamsgate, and all the 
watering-places, coining to Parliament and complaining of the enormous 
nuisance deposited by the tide upon their beaches. That being the exact 
state of facts as regarded the manufacture, he (Mr. Pope) would point out 
what the position of The Gaslight and Coke Company was. The committee 
would find that, whether during the course of transit or during the process 
of emptying the purifiers, from the neighbourhood surrounding those works, 
constant and most serious complaints were made of the nuisance which was 
created at Shoreditch, at St. George's Square, at Fulham, and all round 
the districts where the works were surrounded by habitations ; not only 
sentimental complaints, but complaints which had culminated in threatened 
indictments, and in a real pubhc nuisance to those who surrounded the 
works., Upon that point evidence would be called as to what the real 
matter was; and the committee would doubtless be satisfied that whatever 
nuisance was occasioned, by the use of the Ume system of purifying, was 
inevitable in the use of that system ; but every possible suggestion which 
could be offered in order to minimize the nuisance was adopted, and the 
greatest possible care was taken to prevent it from being a nuisance to the 
neighbourhood. It could be well understood that, although the passing of 
a load of spent lime simply caused a smell which was obnoxious for an 
instant, and which did not seem to be a serious nuisance, yet it would be 
f onnd uiat the result of personal experience upon all hanas was, that those 
who made light of it at first very soon came to regard it with respect ; 
becaose, although at first the smell was slight, and the nuisance not very 
intoleiaole. the result of it in the disturbance of the bodily economy was 
Texy considerable indeed ; and that was exactly the description of the state 
of matters, notwithstanding all the precautions that could be taken, where 
the stations were surrounded, or were in the centre of great populations. By 
the Ci^ of London Gas Act, 1868, Gas Eeferees were appointed for the first 
time, and provisipxis made with regard to their powers of testing the illumina- 
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tihff power and pnrity . The 29th section was as follows :— *' The Bo«rd ofTnUa 
shiui^ as soon as maybe afterthe passing of this Act, appofait three competent 
and impartial persons, one at least of them having practical knowledge and 
experience in the manufactare and supply of gas, who shall be called the 
Gas Heferees (and who are in this Act referred to as the Gas Beferees) and 
in case of a vacancy happening among them by death, resignation, or 
otherwise, shall appoint a competent and impartial person to fill the 
vacancy, one at least of the three being always qualified as aforesaid." It 
was obvious that the Legislature in 1868 felt that tne circumstances involved 
in testing for purity, and in the regulations made for securing tibie polity 
of gas, were of so special a character, that one at least of those who weie 
to have any controlover the matter, and in whose discretion a gi^at power 
was placed, must be in point of fact a practical gas mannfactiurer, who 
would be acquainted with the difficulties of dealing with the question as a 
matter of practical manufacture, not as a matter of laboratory chenustry; 
and the worst that could be said of the tribunal seemed to be, that it wu 
difficult to secure, under the provisions of that section, the competeney 
and impartiality united which were so desirable, because if they had A 
gas manufacturer, he, generally speaking^, must be connected with one (d 
the companies, and could hardly be called impartial, althoiu^ he was 
competent ; but, on the other hand, the section itself seemedto indicate 
that if they had a chemist who might be perfectly impartial, not being 
connected with gas manufacture, he could hardly be reckoned as com- 
petent. The main source of difficulty, therefore, arose, not from any want 
of knowledge theoretically upon the part of the Beferees, but upon ^ 
difficulty of associating with theoretical knowledge the peculiar ooni- 
potency which was recognized by the section, and which competency (A 
itself necessarily gave a certain bias and want of impartiality. He [Mi, 
Pope) would at that point say, once and for all, that ^though probably it 
mi^^ht be necessary to criticize what the Beferees had done, he should da 
BO in a spirit not only of the greatest respect, but of the most sincere 
acknowledgment of the honour and knowledge which they brought to bear 
upon the subject, and it was simply because that tribunal was found to be 
unworkable from the very nature of its constitution, and the powers which 
were committed to it, that the inconvenience was found to arise for which 
a remedy was now sought. By the 36th section it was enacted that " The 
Gas Beferees shall from time to time ascertain with what degree of purity 
the said company can reasonably be required to make and supply gas 
oontinuously without occasioning a nuisance to the neighboxmiood in 
which the works are situate, and shall thereupon prescribe and certify the 
maximum amount of impurity in each respect with which gas supplied by 
the company shall be allowed to be charged, and the time from miich the 
allowance thereof shall be enforced as against each company, regard being 
had to the necessity for any alteration of works by a company consequ^S 
on any such certificate." Taking that section in connexion with the pro- 
vision as to the competency and impartiality of the Gas Beferees, it would 
seem to be as elastic and as favourable to the gas companies as possible, 
but the experience of the few years which haoT elapsed had shown that, 
although it appeared to be elastic, it was, in fact, so arbitrary and so incon- 
venient that tnere was no resource left to the companies excepting to sfik 
the interference of Parliament for its modification. The first Beferee who 
was appointed was a gentleman who had been connected with the manu- 
facture of gas, and who on all hands was admitted to be a gentleman of 
the highest competency, and certainly having practical knowledge and 
experience in the manufacture and supply of gas, and with Tn'm were 
associated two other gentlemen. Finding the extreme difficulty of 
prescribing the amount of sulphur compounds, so long as the Beferees ha.d 
the advantage of a practical acquaintance with the supply of gas, they 
declined to prescribe any specific amount of impurity, out declared that 
the companies must keep a register of the amount of sulphur impurity, in> 
order that the matter might be fully and freely investigated, both as to its 
result on the consumers, audits possibilities with regard to the companies. 
Mr. Evans subsequently resigned, and his two colleagues, Mr". Patterson 
and Mr. Pierce, having become connected with some large coal supply, 
were not re-appointed on the termination of their year of office. 
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Tl^e OomciTTEE : The only impurity we are asked to consider is the 
impurity of the Bulphnr compounds ? 

Mr. Pope said quite so. There was no complaint whatever about the 
sulphuretted hydrogen or any impurities about which regulations were 
%naae. Mr. Evans resigned because it was felt by those representing the 
consumers that they could not regard him as impartial, he being a gas 
engineer^and that really showed the un workability of the section. 

Mr. O'oABA. : Was he not the engineer to the Chartered Company, and 
not a gas engineer merely ? 

Mr.roPE said that was the case. The present Bef erees were Mr. Vernon 
Harcourt, Dr. Pole, and Professor Tyndall. Without saying more as 
to what their powers were the result was that they had prescribed that 
in the gas mad!e at Beckton, Bow, and Bromley, the maximum amount of 
sulphur allowed should be 15 grains per 100 cubic feet ; for gas made at 
the other works of The Gaslight and Coke Company, and for the works of 
the South Metropolitan Gas Company it should be 20 gains, and for the 
gas made at the works of the Commercial it should be 80 grains. Those 
regulations were to be enforced from March 31, 1877, until superseded by 
future notification. It was, however, only right to mention that that was 
a notification for the summer part of the year, the previous notifications 
which would bear upon the wiater not being quite so severe, because they 
allowed a further margin of 6 grains, being 20 grains to Beckton, Bow, 
and Bromley, and 25 to the other works of The Gaslight and Coke Com- 
pany. The ]^lan adopted by the Referees from 1868 to 1872 was as follows, 
adopting their own words : — " The gas shall be considered to be impure, 
rendering the company which issues it liable to the penalties prescribed in 
the Act, when it contains more than 5 grains of ammonia in each 100 feet, 
OT when it shows the least trace of sulphuretted hydrogen. The quantity 
of sulphur compounds other than sulphuretted hydrogen shall, until further 
order, simply be recorded." 

The Chairman : Was that system of fixing a certain number of grains 
adopted in 1872? 

Mr. Pope said it was, and was continued up to the present time — at first 
not so strictlv as now, but for the last two or three y^ars it might be taken 
^iiat practically the notification he had given the committee had prevailed 
and was prevailing at present, of 20 and 25 grains. 

The Committee : During the period when these things were simply 
recorded, were there occasional remonstrances, regarding the sulphur 
compounds, addressed to the company ? 

Mr. Pope said at that time the Ume process was not used, and there were 
none of the complaints as to the nuisance. According to the present con- 
dition of things it was perfectly plain that, to comply with the decision of 
tihe Beferees, purification by lime was absolutely essential. The company 
were between two fires — ^they were threatened with indictments for their 
purification, and with penalties for non-compliance with the Referees; 
and, although it was perfectly true that in 1876 the penalty provisions 
w^e relaxed, in a sense, making them penalties on an average amount, 
and not on any particular delinquency on any particular day, still they 
were subject topenalties on the one hand, and indictments on the other, 
and it was a difaculty from which they very naturally desired extrication. 
Dealing with the question of what Parliament intended with regard to this 
matter, he (Mr. Pope) would ask the committee to refer to the Act of 1871, 
which amended the Gas- Works Clauses Act of 1847. 

The Chaibman : Is the penalty under the 74th section of the Act of 1868 
JI50 a day ? 
. Mr. ]PoPE : Yes, sir. 

Mr. O'Haba : That is all changed now. 

Mr. Pope said it was only changed in the sense he had mentioned. It 
VfliS £50 a day, but instead of being a penalty, as it was in 1868, for every 
day, it was modified by section 51 of The Gaslight and Coke Company's 
Act of 1876 : — " If on an average of three days the gas supplied by the 
company from any station is of less purity than it ought to be under this 
Aot, the company shall forfeit a sum of d£50 for each station in respect of 
'vrhich they are so in default; " so that instead of being a penalty of 
JSSO a d»y fox one day, they had taken an average of three days, with one 
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penalty of J^SO, and then another three days would be another penalty 
of £60. 

The Committee : It might come to the same thing in the vra,j of penal- 
ties. Monday, Tuesday, and Wednesday are three days, and Tuesday, 
Wednesday, and Thursday are another three days. 

Mr. Pope said he hardly thought they could inflict penalties in that 
way, because it would not be another three days, if the committee 
turned to the Gas- Works Clauses Act of 1871, at section 12 they would 
find all the provisions which in 1871 were thought necessary to oe made 
with regard to the question of purity : — " The quality of the gas supplied 
by the undertakers shall with respect to its illuminating power be such 
as to produce at the testing-place provided in conformity with this Act a 
light equal in intensity to that produced by the prescribed number of 
sperm candles of six in the pound, and such gas shall as to its purity not 
exhibit any trace of sulphuretted hydrogen when tested in accordance 
with the rules prescribed in that behalf in Part II. of the Schedule A to 
this Act annexed." In other words, in 1871, for companies not under the 
jurisdiction of the Gas Beferees, no provision was made for any sulphur 
compound except sulphuretted hydrogen; and of course all gas-works 
which were regulated by the Gas- Works Clauses Act had no provision 
with regard to sulphur impurity, and it was unnecessary for them to incur 
any of the disagreeable alternatives which the action of the Gas Beferees 
had placed upon his clients. Passing to the Chartered Gas Act of 1876, 
the committee would see that from section 27 onwards there were 
re-enacted, subject to the modifications of section 51, the penalties to 
which attention had been previousljr called, and which were as binding 
upon the company as the other provisions of the Act of 1868. Section SO 
re-enacted exactly the provisions of the 36th section of the Act of 1868 
already quoted, subject to the modification by section 51, the penalty 
being calculated upon an average of three days, instead of under section 
74 of the Act of 1868. This was the position of the company at present, 
and he (Mr. Pope) would briefly state what they asked the comnuttee to 
do. The company found themselves between two fires. They found, 
whatever might be the appearance of elasticity about these clauses, that 
they were, in fact, arbitrary and unworkable, and, therefore, the Bill 
before the committee asked that those powers and those provisions might 
be entirely repealed. It was quite possible they might come to the con- 
clusion that some restriction, at all events upon sulphur impurity, was 
desirable ; but if that were so the company contended that it would he 
entirely within the province of the committee, while not repealing those 
provisions, so as to leave the company absolutely and entirely free from 
restriction, as thev would be if they were not under the Gas Beferees at 
all, so to relax those provisions as to introduce as an instruction or a 
control upon the Beferees, fixing a minimum amount, beyond which their 
discretion should not pass, and which would, in the words of the Act of 
Parliament, render it possible to maintain a " reasonable amount of 
purity," without causing a nuisance to the public. The words of the 
statute were : " That the company is to be required to furnish gas with 
such an amount of purity as they can reasonably be required to make, and 
supply continuously without occasioning a nuisance " — words very large, 
words very wide, words which seemed to indicate that Parliament had at 
that time in its mind the very difficulty which had arisen, and from which 
the company were unable to escape, and as to which there was no UBe 
throwing ofl to the future the discussion of a question which, after all, 
had better be discussed at that time. The company therefore asked to be 
taken out of the jurisdiction of the Gas Beferees as regarded sulphur 
impurities, though not as regards any other sort of impurity. H the 
committee doubted the prudence of that, at all events they might grant 
relief by putting such a minimum as would prevent the company being 
reduced to the uncomfortable position in wmch they found tnemselves, 
and from which they asked equitable relief from a committee of 
Parliament. 

The Chairman : Was thll clause objected to when you sought your Bill 
last year? 

Mr. Pope : I think not ; I have made inquiries, and I think there was 
no fight upon the Bill of 1876. 
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Mr. O'HAiu : I may Biiy that when the clauses in the Bill were settled 
it was a matter of conyenience to them, and the three days average was 
the only thing the company struggled for ; the degree of parity was not 
objected to, bnt it was said to be a nardship that the imparities of any one 
day shonld be taken as a test, and therefore it was agreed that the average 
of three days should be sabstitated. The action of the Beferees was not 
objected to, only the mode of enforcing the penalty. 

Mr. Pope said no doubt that was so ; but the real truth was that The 
Gaslight and Coke Company's Act of 1876 was passed before the result of 
the amalytmation with the Imperial Company had really been ascertained. 
At that tmie the Chartered Company were removing their manufacture 
to Beckton for the purpose of getting rid of the particular difficulties 
which would dluster round their works, but on their amalgamation with 
the Imperial Company they also acquired the damnoaa hereditaa of that 
company. As had been already pointed out, the Shoreditch. the Hag- 
gerston, and the Fulham stations were all legacies brougnt to the 
Chartered Company by the Imperial, and it had really only oeen since 
they had become amalgamated that the difficulty had arisen of carrying 
on that process in manufacturing stations surrounded by dense popu- 
lations. 

The Chairman: I wish to know whether any of the directors who 
obtained this Act in 1876 had had experience before that of the control of 
the Beferees ? 

Mr. Pope: No doubt the Chartered Company were always under the con- 
trol of the Beferees. 

The Chatbman : I mean to say including the Chartered Company, 
because they had their works at Beckton, and they did not suffer so 
much. 

Mr. Pope : What you wish to know is, whether it was the Imperial 
directors or the amalgamated directors. Mr. Phillips tolls me that they 
had joined The Gaslight and Coke Company's board immediately before 
the Act of 1876 was passed. 

The CHAntKAN : Therefore, having had experience of the Beferees when 
they were directors of the Impenal Company, they made no struggle 
against this clause. 

Mi. Pope : That must be accepted as a fact. 

Mr. O'Haba: That is the fact, and must be accepted as such : but the 
way the Act of 1876 came to be passed was this : The matter nad been 
contested hotlv in 1875 ; but the Bill was not proceeded with in conse- 
quence of the jateness of the session. The main provisions of the Bill of 
1876, settled before Mr. Forster's committee, were re-adjusted bv agreement 
between the Companies and the Metropolitan Board of Works, the Cor- 
poration, and the jBoard of Trade. 

The Chairman : Then there was a discussion about it before Mr. Forster^i 
committee? 

Mr. O'EUba: No, the discussion about the average took place upon the 
settlement of the Bill by consent in 1876. 

Mr. Pope : That is as to the average of three da^s, but what the chair- 
man was asking about was, whether this old punty queetion wm before 
Mr. Forster's committee. 

Mr. O'Haba : Undoubtedly it was fully discussed there. 

Mr. Pope: The lepslation of 1876 was practically based upon th# 
decision of the committee of 1875. 

The Chaibmax : It was thoroughly discussed there. 

Mr. O'Haba : Yes, it was threshed oat, 

Mr. PopB : No, hsjrdly threshed out; it wae discoiied. 

The foEowing evidence was then called : — 

Mr. Frederick John Evans, examined by Mr, Michael. 

I am a civil engineer, and a member of the Institutixm of Civil EngiiiaeBk 
I have been connected with The Gaslight and Coke ConqiMov for mam 
tliaa forty jean, and for many yean had the management of toe 6oew«D 
Boad and Weatminster statioiis. When I retired from the eompany'a 
service I was the chief engineer, I am well aeooatnied with thmr system 
of pozii&eatioii. Ideagncdaii4eonstra«t<4 tbeX^ktcAiGaa-WorkSyWliieli 
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ftra the laxgert in the woiid. They were eonBfamotod imdBr the pemm^ 
ohtiined hy the company in 1866. I was selected by the Dnfee tOBkik' 
mondy who was then the President of the Board of Trade, ae one ci Hm 
three Gas Beferees to be aiypointed under the Act, on aceonnt of being 
practically skiUed in the manufacture and distribution of gas. I heldthiS 
appointment for eighteen months, but ultimately resi^^ied, in ebneeqiieiiiie 
of Deing repeatedly attacked by the Metropolitan Board of Works, luid by 
the Corporation of London, for not fixing the standiurd of purity as far 48 
sulphur was concerned, and they used to make some very seTcre teaaaaAatf 
•aymg that I was prejudiced in favour of my own company. At last it 
became so unbearable that I sent in my resignation to the Board of Trade, 
but they declined to accept it. They said, ** We will write to the Corporar 
tion, and very likely you will not be annojed in this way." However, the 
annoyance went on, and £ resided again, but the Board of Trade still 
declined to accept my resignation, because they were so well satisfied 
with the way in which I peiiormed my duties. Eventually, things became 
so bad that I insisted upon their accepting it, which they did in May, 
1871, and sent me a very complimentary letter, regretting the cause of my 
having to resign. I was at that time the only member of the Board of 
B;eferees who had any practical acquaintance with gas manufacture. In 
1872 1 resigned my position as engme6r-in-chief to the gas company. I 
was then elected to a seat on the board. There was a special clause in the 
company's Act of 1872, empowering me to be appointed as a director. 
The directors themselves had no power to appoint a director, as the board 
was filled up, but by that special clause I was appointed to act as a 
director, and I have so acted since. Since that time I have taken an 
active part in the aflfairs of the company, in the engineering and maim- 
Iftcturing departments. In the early period of gas manumcture lime 
was used for purification. The lime was mixed with wateor, put into a wet 
lime purifier, and the gas was allowed to bubble through the lime water, 
and this purified the gas from the carbonic acid and the sulphuretted hydro- 
gen. The refuse water was at that early time — I am talking of 40 years 
ago — run into the sewers, and it got into the river, or we used to run it 
into the ground — in fact, we got rid of it as best we could. However, a 
stop was eventually put to that, and I think it was in the year 1826 that 
the complaints became so numerous that the Secretary of State of that 
date^ I do not know who he was, appointed Sir William Congreve to in- 
vestigate the gas company's works, and he found that iMs refuse lime — 
** blue billy," as it was termed then — ^was causing the nuisance, and he 
gave instructions, and recommended to the Secretary of State, that the 
whole of the works should be puddled round outside, which was done, but 
it effected very little good. After the gas had been passed through ihe miilc 
of lime there were no other means adopted for purincation. At tn&t day we 
knew nothing about sulphur, and all we considered necessary was, that ii the 
gas was free from sulphuretted hydrogen, it was practically free from any 
impurity. I believe at that time the presence of sulphur waa very little 
known. I have a book here — Matthews's " History of Gas Lightizig " — ^in 
which the presence of sulphide of carbon is distinctly denied by Dr. Balton, 
and by John Thomas Cooper, the great gas chemist of that daj*. This 
was given in evidence before Parliament on the Westminster Oil Chas Bill 
in 1825. The chemists of that daj did not believe in bisulphide of carfaon, 
and said it did not exist. We said, " As long as the gas is free from sol- 
phuretted hydrogen, it is quite good enough," and the public thought so 
too. Carbonic acid was not considered an impurity, but we took it -out 
because we could not help it ; if it took out the sulphuretted hydrc^n 
we must take out the carbonic acid. After a time the company Jtdopled 
another process; they allowed the ''blue billy" to settle in me tanks, <he 
solid matter fell to the bottom, and the thin liquid was evaporated under 
the ash-pits. The thick stuff was then burned in ovens, and used over 
Bjeain for purifying. The nuisance became so great that we, about 1640, 
aSopted the diy lime process, which consisted simply in passing gaa 
^crough a vessel containing lime in a sort of moist state — slack lime, in 
&ct. This Ume is placed upon trays, and the gas goes through it. The 
same amount of impurity is taken out — carbonic acid and sulphuretted 
lijArogen, A difficulty soon occurred, and that was the immense troiibl# 
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we had with the refuse lime. When I say that it took donble the ^na^tity \0 
purify the same amount of gas with the dry lime process that it did wiw 
the wet, it will be seen that the quantity of lime we had to dispose of was 
very great indeed. Each ton of coal takes about a bushel of lime, or about 
601bs. There are 18 bushels to a cubic yard or ton, and a yard of lime 
when it is slaked produces two yards of slaked lime. We tried every 
plan we could think of. We used to ventilate it — ^that is to say, before the 
lime was taken out of the purifiers we used to drive atmospheric air down 
through the lime^ and it went up a chimney. That was carried on some 
time, but the evil was not lessened, because it simply drove out the 
sulphuretted hjdrogen from the lime. It went up the chimney and fell 
down in the neighbourhood, and a curious thing was — ^I am now trfjlking 
about the Westminster station — ^that it used generally to fall down io 
Dean's Yard, and we used to have complaints from Dr. Buckland and other 
refddents there. The Chartered Company were at that time indicted for a 
nuisance by the parish authorities. We used to convey the lime away in 
covered carts, but the informers used to follow the carts, and lay hold of 
them, .and take them to the greenyard, and the contractors were taken 
before the magistrates and fined ; but, independently of that, there was a 
^[reat difficulty in getting rid of that refuse lime. An immense quantity of 
it was deposited in Belgravia ; in all the roads and the fillings-in there are 
thousands and thousands of cubic yards which have been shot there ; but 
at last that was shut against us, as Mr. Cubitt said, " I cannot have any 
more of this filth here." Then it was taken away into the country, and 
we had to pay as much as £1 a yard to cart it away, and what the end of 
it would have been I do not know — ^we must have shut up our works, I am 
afraid; but about the year 1840 we discovered that peroxide of iron, or 
hydrated peroxide of iron, could be used for purifying gas, and that it 
could be used over and over again without any nuisance whatever ; no 
sulphuretted hydrogen was given off on exposure to the air. The sulphur 
thsA had been absorbed by the iron was tnrown out again on exposiire to 
the air, and was left in the material as pure sulphur. This material 
could perhaps be used for twelve montns, and at the end of that 
time the material was sold at a profit, and we had no further trouble 
at all until within the last few years. It acted also in this way, 
that the sulphur kept continuously increasing in the purifying 
miaterial until it became worth the while of manufacturers to extract 
it for tibe purpose of making sulphuric acid. We were in consequence 
enabled absolutely to sell it at a gain, and then have the material brought 
bcick again after the sulphur had been taken out. That method, which 
entirely superseded the use of lime as a purifier, continued in use up to 
the appointment of the Eeferees in 1868. The question of the sulphur in 
ffas arose during the proceedings on the Act of 1860 ; but previous to that 
uie attention of the public had been drawn to it by the late Dr. Letheby 
in 1854 or in 1852, 1 do not know which. He exhibited before the Court 
of Sewers a little bottle containing oil of vitriol, saying he had obtained it 
from the combustion of 100 feet of gas burning in a room. The Court of 
Sewers were astonished at it, the papers got hold of it, and it was shown 
tiiat this destructive compound would very soon, as he stated, destroy not 
only the atmosphere, but destroy life, destroy furniture, and in fact would 
destroy everything. At that time there was a denial in the scientific 
world as to the bad effects of sulphur in gas, and also as to the production of 
snlphurio acid. I should, however, tell you that when Dr. Jjetheby and 
other people at that time were condemning the gas companies for making 
such impure ^s and destroying everything — ^when he got these 21 grains 
of oil of vibnol in 100 feet of gas — ^that that 20 grains only represented 
7 grains of sulphur, which shows how little he knew of it ; and yet when 
tl^ Act of 186iO was passed, it was only by Dr. Letheby showing that, the 
90 grains of sulphur, which really represent 60 grains of oil of vitriol, was 
inserted. In the Act of 1860 there was no prescribed mode of ascertaining 
the quantity of sulphur in the gas, nor was ihere any apparatus defined ; 
but tnere were heavy penalties for non-compliance with the Act, I think 
amounting to £20 a day. 

. Mr. Michael : You will find that the 25th section of the Act of 1860 is, 
« The qwUity of coxxuuon gas supplied by any gas company shall be, with 
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retpect to its illuminating power at a diatance, as near as may be, o! 
1000 yards from the works, such as to produce from an Argand burner, 
having 15 holes and a 7-inch chimney, consuming five cubic feet of gas an 
hour, a light equal in intensity to the light produced by not less than 12 
sperm candles of six to the pound, each bummg 120 grains an hour; and 
the quality of cannel gas supplied by any gas company shall, with reflnpect 
to its illuminating power at the distance aforesaid, be such as to produce 
from a bat's-wing or fishtail burner, consuming five feet of gas per hour, a 
light equal in intensity to 20 such sperm candles; and each such gas 
shiJl, with respect to its purity, be so far free from ammonia and 
sulphuretted hydrogen that it shall not discolour either turmeric paper or 
paper imbued with acetate or carbonate of lead, when those tests are 
exposed to a current of gas issuing for one minute under a pressure of 
five-tenths of an inch of water, and shall not contain more than 20 grains 
of sulphur in any form in 100 cubic feet of gas : Provided that any gas 
company, and the local authorities of the district supplied by such 
company, shall be at liberty to agree upon any other or dinerent test by 
which to ascertain the purity of the gas, or to vary the amounts of 
ammonia or sulphur in any form hereinbefore allowed, and thereupon the 
company shall be thenceforth liable to have the purity of their gas tested 
in the manner so prescribed." Then comes the 26th section, which 
prescribes the penalties : " If the gas supplied by the gas company be at 
an^ time of less illuminating power or of less purity than according to 
this Act it ought to be, the gas company shall for every such offence, on a 
summarv conviction before a police map:istrate, forfeit a sum not exceeding 
jE50, and also, in addition to that penalty, and whether that penalty be 
recovered or not, a further sum of d6lO for every day after notice in 
writing from the local authority during which the offence continues: 
Provided that such police magistrate shall not convict under this section, 
if it shall be proved to his satisfaction that such defect of gas was 
occasioned by any unavoidable cause or accident." Now those [pointing 
to a model] are Uttle bits of bibulous paper wetted with acetate of lead, 
in order to determine v^hether or not sulphuretted hydrogen is present 
in the gas. 

Witness: Yes. We ordinarily employ such apparatus, which is con- 
tinuously in action, in order to show day by day whether sulphuretted 
hydrogen has be^n present in the gas or not. If it is present, it causes the 
bibulous paper so wetted to become brown or black. We keep a register 
of those pieces of paper every day ; but a similar apparatus is used at the 
testing-places by tne testing chemists. 

The Chaibman : Are we concerned with this part of the case — sulphu- 
retted hydrogen? 

Mr. Michael : Only as it bears upon the question of the sulphur. I 
think we may take it generally that all the metropolitan gas is absolutely 
free from sulphuretted hydrogen. I do not think any question will arise 
upon that. 

JSxamination resumed : The provisions of the Act of 1860 were never 
carried into effect at all. There was never a case in which a company — 
although they were constantly infringing the amount of 20 grains — ^were 
convicted. 

Mr. Michael : In fact, was anything whatever done by the gas com- 
panies to diminish the quantity of sulphur which was left m the gas after 
it had been purified by the oxide of iron ? 

Witness : I think not ; as far as my own company were concerned, that 
was BO. 

Have you any means of knowing how the quantity of 20 grains in the 
Act of 1860 was arrived at ? — That was done by an apparatus called Dr. 
Letheby's apparatus. It consisted in burning the gas m a trumpet tube, 
and the products of combustion were condensed in a glass cylinder; instead 
of an upright thing, it went into a cylinder like that [pointing to a model], 
and the products of combustion with the water that was formed fell te 
the bottom. Those products "^ere afterwards taken away and operated 
upon, and the amount of sulphur contained in the gas was ascertained. 

Have you been able subsequently te determine whether or no the appa- 
ratus that was then devised really gave an accurate representation of the 
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quaniiiiy of sulphur contained in the gas ? — No ; it did not. The differ- 
ence of Dr. Letneby's apparatus and that apparatus was equal to about 
8 grains in 20 — ^that is, 20 grains would be made into 28 grains by that 
apparatus. 

It was not the fact, therefore, that the cylinder was diminished in size in 
order to prove a smaller quantity of sulphur, but in reality to prove a 
larger amount of sulphur ? — ^Yes. 

It was not that a larger cylinder gave a larger quantity of sulphur than 
ought to be represented, but in truth it gave a smaller quantity than the 
actual quantity present ?— Yes. 

By the use of that cylinder you get a more accurate representation of 
the total quantity of sulphur, other than sulphuretted hydrogen, contained 
in the gas ? — ^Yes. I may say that the Referees, when they first fitted up 
the testing-stations, had a large cylinder, but the result obtained was not 
to be depended upon at all ; they then put a small cylinder, about four 
inches in diameter, and that gave a better result, but the amount was so 
uncertain that the thing was not to be relied upon at all ; and then we 
contrived the apparatus which has been used ever since. I do not say 
that that gives the full amount ; but at any rate there is more uniformity 
in its restdts, and it gives a very fair average ; and one thing in its favour 
is that it is so easily worked, that it requires no skill, labour, or special 
talents. 

The Chairman : Perhaps I might interrupt you for a moment, bot I do 
not know what this evidence is leading up to. 

Mr. Michael : This is giving you the history of legislation with respect 
to sulphur, and to show under what circumstances the umit of 20 grains was 
fixed. 

The Chairman : Is your contention that 20 grains ascertained by the old 
process is more than 20 grains under the modem one ? 

Mr. Michael: 20 grams under the old process really represented 27 
grains, if correctly determined ; the quantity ought to be according to the 
experiments, not put at 20 grains, but at 27 or 28 grains. 

witness : It also shows tnis, that the public, while they were thinking 
they were only burning 20 grains, were really burning 28 grains, and made 
no complaint. 

Therefore, we may fairly assume, if the apparatus had been as perfect 
then as it is now, that 27 or 28 grains would have been put in the Act 
instead of 20 grains?— Yes, I think so. 

The Chairman : You say, in fact, that it was 27 ; your contention is that 
practically it was 27 grains ? 

Mr. Michael : Only, having that error, it was put in at 20 grains, when it 
was intended to be 27 or 28 grains. 

The Chairman : That does not follow. 

Mr. Michael : I can only put the case in the best way possible. When 
we have to go back 17 years it is very difficult to define what was in the 
minds of the committee or the Legislature. 

The Committee : It is not a question of " mind," is it ? Your contention 
is that the Act prescribed a mnit of 20 grains, according to the apparatus 
then used, while the new apparatus limited it to 27 grains. 

Mr. Michael : Quite so. (To witness :) Dr. Letheby gave evidence very 
frequently with respect to the sulphur question in gas Bills, did he not ? 

Witness: Yes ; he was the great authority. 

Mr. Michael : Did he not constantly say there were no known means 
of eliminating the sulphur from the gas ? 

Mr. O'Hara: You must produce that if Dr. Letheby said so. If jrou 
have any treatise of Dr. Letheby's you may produce it, but do not give 
your views of what Dr. Letheby said. 

Witness: You have the notes of his evidence there. 

Mr. O'Hara : Then my learned friend can use them, but I do not want 
your remarks on that. 

Examination resumed : In 1868 the sulphur question came before Par- 
liament again, but the committee felt there was not sufficient information 
for them to determine, or for them to fix an amount of sulphur, and they 
thought the best plan would be to appoint three gentlemen as Beferees, 
who were to investigate ti^e question, and they \fer^ then if> determine 
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what the amotint shonld be^ canrTing out that oUTiSd in the Act wbioh 
lays that they are to act with all due regard to a ntdsance not l>el]% 
oreated. Practically it comes to this, that there was no fixed limit pntm 
the Act of 1868. I was one of those Beferees, and there were two other 
gentlemen appointed, who were not specially acquainted with the prooeflB 
of gas manmacture. The Beferees investigated the various modes witii 
reference to the sulphur (^^uestion. Our first endeayonr was to derise 
means for testing the illuminating power of the gas ; and that apmratns 
is now in use. My colleagues were Mr. B. H. Patterson and Mr.Tieroe. 
We investigated the question of the sulphur, and I showed them all thft 
experiments, and also what our duties were, and how the Bulphur could 
be taken out. When they applied to me to know whether I cotud not fix a 
stan^aord, I said, " No, I cannot, if I conscientiously carry out that Act dl 
Parliament. I am not in a position to determine anv amount of sid^hiir. 
There is only one mode of reducing the amount of sulphur, and that is bjr 
the use of Ume." I then told them that that always created a nnisanoe, 
I showed them the lime, and everything else, and said I could not recom- 
mend a thing which I Imew would be a nuisance to the neighb<mrhood, 
and a nuisance to the public generally. 

Mr. Michael : What did that eventuate in on the part of the Beferees— 
what was the plan you adopted ?• 

Witness : There was nothing done during all the time that I was A 
Beferee. I never could fix the maximum amount of sulphur ; the other 
Beferees felt with me that it would be a veiy great hardship upon the 
companies to fix a standard, having regard to that clause in the Act of 
Parhament. 

I think you recorded the amount of sulphur ? — ^We did ; we gave ordeiB 
that the amount of sulphur, as tested by this apparatus, should be simply 
recorded ; the object of that was to see whether the amount of sulphur in 
the gas was uniform, or whether it went up and down with fits and starts. 
In fact, we wished to see exactly what took place under this new state of 
things. I left after 18 months, for the reasons I have given, and I think 
the Beferees themselves, aft-er I had left, were till 1872 before they fixed 
the standard. When I resigned. Dr. Pole, one of the present Beferees, 
was appointed in my place. In 1872 the places of Mr. Patterson and Mr. 
Pierce were filled by Professor Tyndall and Mr. Vernon Harcourt. Those 
gentlemen had a knowledge as chemists, but I do not think they had a 
practical knowledge of the manufacture of gas. I do not think, if they 
had known all the circumstances of the gas companies at the present 
time, they would have fixed 15 or even 25 grains. We made some very 
extensive and expensive experiments upon a plan originated by Mr. 
Harcourt, costing upwards of d6l500, but up to the present time no prac- 
tical mode has been devised, without the use of lime, by which the 
amount of sulphur in gas may be limited. The Beferees decreased the 
maximum amount of sulphur to be allowed, so far as Bow, Bromley, and 
Beckton were concerned, which obliged us to use an increased quantity of 
Hme. Up to that time we had in some cases used lime in conjunctioii 
with oxide of iron, to take out the carbonic acid. From that combined 
process no nuisance resulted, but owing to the more stringent regulations 
of the Beferees we were obliged to increase the quantity of lime used for 
the purpose of reducing the sulphur compounds, the result being that we 
brought down the amount of sulphur to the requirements of the BefeieeS. 
There was no difficulty ; I knew aU along that lime would do it, but I 
always objected to the use of lime, on account of the nuisance it occasioned, 
and not only the nuisance, but the difficulty of getting rid of the Refuse 
lime. The use of oxide of iron was, therefore, discontinued altogether, 
and lime substituted in its place, which is a retrograde movement alto- 
gether — it is a reflection upon science. We were actually in 1876 going 
back to the old time of 40 or 50 years ago, when the directors at that time 
saw the nuisance and ceased to use it ; they abandoned it, and now we axe 
compelled to go back to it again. 

The Committee: The two processes are combined, are they not; yon 
use both ? 

WUneaa : We should, if we were allowed to go hack to the oiSLd^ of kton 
flgaiKy Me a little for the carbonic acid. 
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Mr. Mtchakt. ; I do not think you have quite apprehended the 
honourable member's question ; do you at the present time UM oslda 
of iron with lime ? 

Witneia: No; we are obliged to give up altogether the use of oxide of 
iron, and revert to the process of lime simply, in consequence of the re- 
strictions put upon us by the Eeferees. 

But before that you had used the combined process of oxide of iron as a 
purifying medium, with a small quantity of hme, which, as I understand 

Sou, created no nuisance, in order to get rid of the carbonic acid, which 
eteriorated the illuminating power of me gas ? — Yes. 

t also believe there are some injurious effects, which are hardlv well 
ascertained to be due to the excess of carbon in the gas burnt ? — ^I do not 
know anything about that. 

Did you make an;^ representations to the Beferees, asking them to re- 
consider the determination at which they had arrived with respect to the 
amount of sulphur? — Yes, we did repeatedly; and in the result the. 
Beferees said, " We think you can do it ; we think you are not using suffi- 
cient care, and we shall not alter our maximum." 

Do they inspect your various stations ? — ^Yes. 

Have they ever pointed out to you any processes which you might adojpt, 
and which you have refused to adopt ?— No ; we have adopted everything 
they have suggested. 

Has it eventuated in this, that in adopting this process, and reverting to 
the use of lime, you are constantly told that you are creating a nuisance ? 
— That is BO. 

Will you explain to the committee, as shortly, but as fully, as you can, 
how that nuisance arises ? — The lime, after it has purified the gas, is com- 
bined with all the sulphuretted hydrogen, and some of the sulphur com- 
pounds, and it forms a sulphide of calcium ; that lime^ when it is taken out 
of the purifiers and exposed to the air, or the oxygen m the air, throws off 
all the sulphuretted hydrogen that has been formerly absorbed by the lime, 
and it goes into the atmosphere, and causes these complaints. We take 
every possible care—the purifiers are covered up, the waggons are covered 
up, the barges are covered up, and still you cannot prevent this emanation 
of sulphuretted hydrogen. I was on Saturday with Mr. Pope down at 
Fulham J every care was being taken, but there was no mistake about the 
smell. I put a bit of acetate of lead paper no my hat ; it did not go black, 
but it got Drown, showing the presence of sulphuretted hydrogen. 

First, have you used an excess of care, and all means at your disposal, to 
mevent the production of sulphuretted hydrogen in the air when you have 
the lime removed from the purifiers? — I believe every possible care is 
taken by our en^^eers, but we cannot prevent a nuisance being created. 
The total quantity of lime in a year we have taken from our various works 
is about 100,000 cubic yards — about enough to fill up 8 or 9 acres of land 
feet deep. There is great difficulty in disposing of it ; it has all to be 
taken down to Beckton. There are 150 acres of ground there, but in time 
all that will be fiUed up, and where we shaU have to go then I do not 
know. We have been continually threatened with injunctions, and com- 
plaints have constantiy arisen, owing to the nuisance created by the 
removal of the lime. There are the Fumam works, about which there have 
been complaints; and there are the Bromley works, and several other 
stations where there are great complaints — at Shoreditch and at St. 
Pancras — ^in fact, where the lime is used, it is a nuisance, and you cannot 
get over it. 

Supposing oxide of iron, and the small quantity of lime which you repre- 
sented, were again to be reverted to, would there be such an amount of 
sulphur left in the gas as to occasion any injury either to life, health, or 
properly? — Certainly not ; it is perfectly absurd about that question of 
sulphur : and before I have done I think I shall be able to show the com- 
mittee the absurdity of the sulphuric acid question and the whole of the 
sulphur <^uestion Eutogether. If it were not so serious to the companies, 
this question of the sulphur in gas would be simj)ly ridiculous, because 
the quantity is so small that if it was deposited m the way that we have 
heard statea in this room it would have no injurious effect ; but I contend 
that sulphuric acid could not be formed, and is not formed, and I will show 



96 

that by experiment. I have practically stadied this qaeBiion,and looked at 
its effect as gas is ordinarily burnt in rooms. 

Have you endeavoured to find out whether any of these alleged disas- 
trous consequences result under any circumstaiices from the ordinsTY 
burning of gas? — It is perfectly ridiculous. That picture [pointing] I 
have had for 25 years : and, according to the theories we have heard^t ou^ 
to have been utterly destroyed by the oil of vitriol. It was hung in my 
dining-room. It is true the ventilation is very good — ^there is ventilatum 
into tne chimney. That [pointing to another picture] I have not had 
BO lone ; I have had it eight or nine years. That nas been in a hall 16 feet 
by 12 feet: but there is a gas-stove in it, and I bum that gas-stove all 
through the winter ; and there is a gaslight as well, but no one would 
ever say that the painting is injured, or tne gilding injured. 

Have you ever lound tnese crystals of sulphate of copj^r and sulphate 
of zinc deposited from the burning of the gas ? — No : it is rubblBh ; cer- 
tainly not. We have heard that cordage was affected most tremendouab 
by sulphuric acid. I took a bit of this cord [produced], and wetted it witn 
a little distilled water, and I certainly did expect that there would be an 
acid action, but it was alkaline. There is the cord there, and anybody 
may try it if he likes. I should tell ^ou that that picture has been in 
other rooms under not such good circumstances for 25 years. In that 
room there were 400,000 cubic leet of gas burnt. According to the theory, 
supposing you had SO grains of sulphur in 100 cubic feet of gas, that SO 
grains ought to have produced something like 90 grains of oil ox vitriol, and 
during that time I should have had between 161bs. and 161b8. of oil of vitriol 
in the room in which that picture has been hanging. It ought to have 
been running down, and there ought not to have been a piece of the paint- 
ing left. The princij>al nuisance, I believe, derived from gas is from the 
bad ventilation, nothing else. I will show you again the absurdity of this 
sulphur question. Take 100 cubic feet of gas, wmch will produce 75 cubic 
feet of carbonic acid, it will produce about 200 cubic feet ofvapour of water, 
and about 100 grains of sulpnuric acid in the room in which that picture 
was, which is about 6300 cubic feet capacity. You have a proportion of 
carbonic acid of 1 in 46. I will assume if all the products of an evening, 
say of seven hours, are put into the room at once, m that case you wouH 
have 1 in 46 of carbonic acid, and 1 in 60,000 of sulphurous acid. Now, 
sulphurous acid and carbonic acid are equally fatal to life ; the one is as 
much a poison as the other. I have tried it on rats, and things of that sort. 
If you take carbonic acid and put a rat in it, it goes dead inE^antly, and the 
same takes place if he is put into sulphurous acid ; so that reaUy the 
absurdity is this, that you are actually dealing with a thin^ which only 
contains l-60,000th part — that is assuming that there is no venti- 
lation ; but if you have good ventilation, it amounts to one part in 5,000,000. 
You have to deal with that and the carbonic acid, which exists to the 
extent of 1 in 46. Whoever heard of the explosion of a coal mine taking 
place, in which the men were killed by sulphurous acid ? It is always the 
carbonic acid which kills them. 

There is a large quantity of carbonic acid, no doubt, and there is a great 
deal of discomfort where there is no ventilation in a room in which gas is 
burnt? — That is the cause of annoyance. 
^ You have very heated and very dry air ? — Yes ; and you get an oppres- 
sive feeling from the want of oxygen. 

I think you have tried an experiment as to turning on the gas and not 
burning it in a room ? — Yes. I gave that evidence in favour of the 
Metropolitan Board in their Subway Bill : it was a question of ventilation 
in a subway. I went home one evening nrom the committee on that Bill 
about four o'clock, and the gas was alight. I turned ofi one of the bnmen 
and then turned it on again. My wife and other people were there, and 
they never smelt the gas. They went to bed at half-past ten, and I said, 
'' Tnat is a capital experiment." This burner had been escaping all the 
time, and they had never smelt it, which shows that all the products of 
combustion were being taken away, and therefore if any sidphTirouji 
acid was^ formed it was taken away directly. But I go further, and say 
that sulphuric apid }» not, and cannot be, formed. I will show that ti^ 
you directly. 
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The Committee : Is this Bulphuric acid formed in any way before com- 
bustion takes place ? 

WUrieas : No, afterwards. 

You say you did not ignite the gas? — That was for a different object — 
viz., to show the amount of ventilation ; it was allowing the pure gas to 
escape. Of course, it was not burnt. We should have smelt it directly if 
the ventilation had not been there ? 

Mr. Michael : At the same time also, if there be any injurious effects 
from the gas, you have the carbonic acid in the carbon compounds to 
account for it, and you have the heated and dried air, totally irrespective 
of the question of sulphur ? 

Witness: Yes. 

I ask you again, have you in the course of your investigations, seen any- 
thing to prove that there is any deposit, either of free sulphuric acid or 
sulphuric acid in compound with metals, deposited from the use of gas ? — 
No. You have got a certain proof. Nothing can be stronger than that 
picture. It is true you may bring some specimens which have got some 
aainage, but I believe it arises then from other causes. 

May I put it to you in this way : If it be good to take away all the 
sulphur except 16 grains, it would I e better to take it away altogether ? — 
That we cannot do. 

There are no Imown means by which the whole of the sulphur could be 
taken away ? — ^No. You may use lime to any extent, and there is some- 
thing like 8 or 10 grains of sulphur that you cannot take out. 

And if you do, you could not use the gas, as it would not be odorous ? — 
I do not think the odour of unburnt gas is due to any sulphur ; it is the 
natural o'\.ur of the hydrocarbon. 

I believe the Bill of 1876, which was introduced by the Corporation and 
the Metropolitan Board of Works jointly, contained no provision whatever 
as to sulphur? — ^No, and they were perfectly right — they knew the 
absurdity of it ; they had some eminent chemists to advise them, and they 
said, " Do not have anything to do with it, it is perfectly absurd ; " and 
they acted upon that advice. 

That was a Bill by which it was intended to lodge the supply of gas in 
those two bodies ? — Yes. 

Can there be any reason why, if it were requisite to put restrictions on 
a company, that those restrictions ought not to apply to the Corporation or 
the Metropolitan Board of Works ? — If they thought that the sulphur was 
a matter of any moment, they were bound to have put the clause in ; but 
they thought it was of no moment whatever. 

The Committee : What was the company you are referring to ? 

Witness : It was not a company ; it was the Corporation and the Metro- 
politan Board of Works. They brought in a Bill to make their own gas. 

Mr. Michael : That Bill contained no clauses with respect to sulphur 
purification ? 

Witness : None whatever. 

Had this question of nuisance anything to do with the removal of the 
company's stations into the country ? — Oh, yes ; in fact, it was one 
of the great motives of our going to Parliament to enable us to get to 
Beckton. The complaints which were made at the Westminster station 
and the City Gas-Works at Blackfriars, and other stations, rendered it 
desirable to go away ; and the result lias been that we have disbanded 
four stations for the manufacture of gas, simply on account of the nuisance 
that resulted from keeping the Ume in those populous districts. 

Examination continued: At the present time, at the various stations 
where we are obliged to employ Ume, the same nuisance is continually 
arising, and will be, so long as Ume is employed for that purpose. I wish 
to explain to the committee that it is almost impossible to get sulphurio 
acid by the combustion of gas. [Witness explained some apparatus and 
made some experiments in illustration of his statement, j 

By the Committee : We all admit that sulphurous acid is produced ; but 
the argument is that it turns into sulphuric acid, and destroys all your 
articles. 

Mr. Michael : You have been now showing the committee experiments 
of gas burnt under circumstances which are totally diverse from the cir- 
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onmitAneefl which prevAil in the ordinary combnBtion of gM, bnt enu 
where you have put it under most favourable oircumstalioeB, as is sho'ini 
by the least cloudy bottle, vou fail to produce anything but a very small 
quantity of sulphuric acid ? 

Witness : That is so. 

When you get ammonia present, you put it under different circumstancefl, 
and you get a very much larger quantity of sulphuric acid ; and, therefore, 
if there be a quantity of sulphur in the gas, and you have this apparatUB 
in which to bum it, and you have ammonia present, that Bulphunc acid 
may be found ? — Yes. 

Without that, under ordinary circumstances, no sulphuric acid is found? 
—No. 

Therefore the laboratory experiments you have for determining the 
quantity of sulphur tell you nothing as to the ordinary circumstances of 
burning gas in the open air or in the air of an apartment? — Qtiite so. 

You have to prepare something particular in order to produce sulphuric 
acid, and even tlien, unless you nave got anmionia, it is a very minute 
quantity ? — A mere bagatelle. . 

Does it not come back to the general question : Is there any snlphuiic 
acid found under ordinary circumstances at all injurious to health, or life, 
or property ? — Most certainly not. 

Cross-examined by Mr. O'Haba : I am not a professional chemist, but I 
know enough of the chemistry of gas lighting to suit my parpotf6. I am 
not aware that Mr. Patterson made anv discoveries which imptoYed the 
process of gas-making materially. I nave heard of what Is called Mr< 
Patterson's process, and I do not Ray it is not a desirable process ; but I 
say it is not his process, becauRc it existed ever since lim6 was usdd &>f 
purification. Mr. Patterson, from his want of practical knowledge of what 
had been done years ago, thought he had discovered something new. 

Mr. O'Haba : At all events, he did think, and other people thought, that 
he had discovered a new process ? 

Witness : I never thought so. 

You have got your own views upon these matters. Is Mr. Patterson 
conducting or carrying on a lawsuit, which is now in the House of 
Lords, about this very process ? — Yes ; he is appealing from the Court of 
AppeaJ. 

Therefore, as far as Mr. Patterson's process is a new one or not, the 
decision of the ultimate question has not been arrived at ? — It has not. 

In the meantime, you have decided the question in the way you have 
just told the committee ? — In my own opinion, certainly. 

You have decided some other things. You have decided that the pre- 
sence of sulphur in the gas is all a delusion — 1 mean the hurtful influence 
of it ? — I state nothing but facts. It is not a question of science at all; it is 
a question of fact, and I contend that if the statements made of the 
amount of sulphur and its injurious effects are true, it did not want a 
scientific man to decide it. Any gentleman who has books or pictures 
can himself tell whether they are destroyed or not. 

Do you contend that the question of the presence of a certain amount 
of sulphur impurity in gas is a delusion in the public mind — the hurtful 
effects of ii; ? — Certainly, I do. 

Had you, between 1869 and 1870, prescribed any limits of impurity as to 
the sulphur in the gas ? — No. 

You said that the Metropolitan Board of Works and the Corporation 
said such things of you that it made your position quite unpleasant; 
was there an^ pressure on the part of the public with reference to the 
non-prescribmg of the maximum impurity ? — They said so ; but the com- 
pany did not find that their customers complained to them about it. Yon 
would think if a man is complaining about his meat being bad, or his 
wine being bad, he would not go to a person of any other trade ; he would 
go to the man who supplied him with it. 

Let me put a h3rpothetical case. Supposing a man had a house steward, 
do you not think he would make a representation to him, and not bother 
himself about running after the butcher, the baker, the tinker, and the 
candlestick-maker ? — ^We have sot many thousands of consumers, and I 
tell you we never had any complaints from them of the badness of tne gas. 



Wa laww no difference now when the gas is at SO grains from what it 
was when it was SO to 40. The public cannot appreciate' it, they nOW 
nothing at all about it. 

Thereforoi ypu think they ought to have no protection of this kind jpro- 
Tided r — ^I say it is unnecessary, and that all these injurious effects are 
a delusion, and do not exist ; and I believe this, that if the committeei 
in 1860 and in 1868 had had the question put before them in a practicid 
and proper way^ they never would have passed 20 ^ains. 

Ton think that honourable members who are sitting here, if they had 
had the thing put practically and properly before them, would have 
arriyed at a different decision about the purity of the gas of the Crystal.' 
Palace Company ? — They might take a very different view from this. I 
oannot know what is in their minds. I hope they will take a different 
Tiew in this case, that is all. 

Cross-examination continued : In 1860 the Chartered Company made a 
great fight against the 20 grains which were then put in the Act, but at 
that time we did not know as much as we do now. In 1868 the great 
struggle of 1866 and 1867 ended in the passing of the City of London Gas 
Act. During those years we showed the committee that the knowledge of 
the amount of sulphur, and of the sulphur question altogether, was very 
much in the dark. I do not know whether the committee recommended 
it, or whether we suggested it ; but, at any rate, the difficulty was ^ot 
OTer by having Referees appointed, but no maximum was fixed by Farua- 
ment. I remember the inquiry before Mr. Forster's committee, when it 
was agreed that the Referees were to remain just as they are now. We 
did not make a fuss about the purity clause in 1875, because the Referees 
had not fixed the maximum so low as it is now ; and secondly, we had not 
had experience of the use of lime to the extent we have at present. As 
soon as we found we could not do it without creating a nuisance, we 
asked the Referees to allow us a little more sulphur, miich they did not 
do, and that is the reason we are here. 

Mr. 0'£Uba : Last year, when you came to Parliament for a Bill, you 
inserted that clause in the Bill — ^it was your own Bill. The Metropolitan 
Board and the Corporation had a fight with jou in Parliament in 1875, 
and, consequently, in 1876 this Bill was practically your own Bill ? 

Witneu : Quite so. 

It was a Bill to be assented to by the Metropolitan Board of Works and 
the Corporation, as fixing for a definite period the gas question. t)o you 
remember Mr. Burke stating in evidence, in 1875, that all he wanted was 
finality in this matter? — Tes. Having got what you call finality 

Mx. Pops : That was as regards dividend and money. I do not think 
Mr. Burke entered into tiie purity question. 

Mr. O'Haba : I think Mr. Burke said, " We shall be very happy to give 
you thisi that, and the other, if you will only let us alone.^^ 

Cross-examination resumed: We do not wish to disturb the Act of 
lastvear; we only want to repeal two clauses, because they press very 
harshly against the company. 

Mr. O'Haba : Did you intend this settlement last year to be a final 
settlement, or did you not ? 

Witness : You cannot tell. Certain things have taken place since then ; 
the maximum has been increased, and the difficulties have been increased. 
We have amalgamated with the Imperial Company, and the difficulty of 
getting rid of this refuse lime has now become so great ; and that alone, 
even if there were no nuisance, would be sufficient for the repeal of the 
Act in that respect. 

At what period did your directors resolve to come for this alteration of 
the law ? — I think just before the time that we could give notices. In 
October. 

About the 11th of August, 1876, the settlement or compact between the 
Metropolitan Board of Works, the Corporation, and Tne Gaslight and 
Coke Company had been finally sealed with the Queen's Assent, but 
within three months of that you made up your minds to come to Parlia- 
ment to disturb it ? — Yes. 

Did you in last session make an alteration in the clause that prescribed 
the penalty for impurity in the supply of gas ? — ^An alteration was made. 

G 2 
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We showed that it was not fair to take one day, and three days weie 
allowed us. 

Why did you not, when you asked to have the law changed in that 
respect, make those representations that yon do now ? — Simply because 
the full effect of this lime question had not been felt; and it has not; 
fully come into operation yet. 

Have the Eeferees, since the passing of the Actj altered the maximum 
impurity for sulphur compounds ? — Certainly not smce last year. 

Notwithstanding that, you think it right to come to Parliament to ask 
for an alteration in your Act ? — Certainly ; because we begin to find that 
the restrictions placed upon us of the 13 grains, and all that, have neces- 
sitated an alteration in our apparatus. We have had to spend a very large 
sum of money — over JBIOO.OOO— in new purifiers, in order to meet that. 
The effect of the alteration and the increased amount of lime was only 
begun to be felt last year. 

Do you sav that it was felt between the 11th of August and October ?— 
And before that too. 

If it was felt before that, why did not you ask to have a change made in 
the Act of Parliament ? — Because the matter was left to the Beferees, and 
we thought that, taking all the circumstances into consideration, they 
would then give such a maximum as we could honestly carry out without 
the use of lime. 

The maximum prescribed by the Beferees then was the same TnaTimuTn 
as is prescribed now? — I am perfectly aware of that, but I gave you a 
reason why; in order to meet that maximum we had to lay out an 
immense sum of money to make these purifiers. They take one or two 
years to make, and they are only now coming fully into operation, but we 
find that using those purifiers with lime involves such a nuisance that we 
come here for relief, because the Beferees will not give it us. If the 
Beferees had met us and said, ** We think there is something in what you 
say " 

The Committee : I do not understand what your evidence is; as to the 
requirements of the Beferees before last August, what was the purity that 
they exacted from you previous to Au^st last year ? 

Witness : 20 and 25, and 16 and 20 grams, the same as now. We haveA^om- 
plied with their request as far as we could. Sometimes we ran up a long 
way, but when the gas examiner came we explained it to him. The great 
inconvenience we suffered from complying with the order was that we 
were obliged to use lime to a larger extent. The amount fixed, 15 and 20, 
and 20 and 25 grains, necessitates the use of lime, which causes a great 
nuisance. We have experienced greater difficulty since last August because 
the quantity of gas we have to make is now very largely increased, and, in 
addition to that, we are using a much larger quantity of lime ; whereas, 
in the wav we did it before, we managed to keep it down. Another thing 
is, that, although they fixed that maximum, we were very often above it, 
and we could not comply with it. We have never been charged or prose- 
cuted under this clause. On several occasions Dr. Williamson has been 
down, and he has said, " Seeing the alterations you are making, so as to 
do away with any risk of going up above the standard, I shall report that 
you are doing what you can, and I shall recommend you not to be fined." 
Dr. Williamson is the Chief Gas Examiner. 

Cross-examination resumed: In the year 1876 we used nearly 1,100,000 
tons of coal, and of lime at the rate of a bushel for every ton. 

Mr. O'Hara : Why have you given up the two processes of taking the 
sulphuretted hydrogen out by means of peroxide of iron and leaving the 
lime for the other sulphur compounds ? Why have you divided the thing 
in two ? 

Witness : If you take out the sulphuretted hydrogen from the gas bjr 
oxide of i::on, how are you to make the sulphide of calcium which acts 
upon the sulphur compounds ? It is very likely that other people are of a 
different opinion to myself. 

In 1867 Mr. Hawksley was asked : "If, therefore, there was a proposal 
for a new supply at a considerable distance from the inhabited districts^ 
the sanitarian philosophers would not object, and we might have the 
advantage of using lime for the purification of gas ? " His reply was t 
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'* Certainly; but I think that a better mode has been discovered than ha^ 
yet been spoken of, and that is to continue the use of oxide of iron for 
taking out the sulphuretted hydrogen, and then only using the lime for 
the purpose of takmg out the remaining bisulphide. Now, that is not an 
offensive process. By the combination of the two processes, my opinion is 
that the works can be carried on where they are ; but the enect of the 
double process is to incur the cost of about a penny per 1000 feet." What 
do you say to that ? Is that a common practice ? — ^I think Mr. Hawksley 
has been misreported there. 

Let me go a little further, because Mr. Hawksley is here, and I had the 
advantage of asking him the question before I put it to you. He says he 
is very well reported. Let me ask you, is that process enunciated by Mr, 
Hawksley in that answer a common process now ? — ^I am not aware of it. 
There are some works that are using oxide of iron and lime ; but, as a rule, 
they generally use oxide of iron first. That takes out all the sulphuretted 
hydrogen, and therefore what is the use of passing the gas thorough the 
lime e^terwards ? 

Supposing the lime was so arranged as to take out a portion of the 
sulphuretted hydrogen, would you still object to it? — That is a totally 
different thing, and I believe that is what Mr. Hawksley meant. 

Suppose you give in your own way what Mr. Hawksley meant, and tell 
me whether that is a process that can be adopted ? — It may be adopted, 
but still you are bothered with the difficulty of getting rid of the hme ; 
you make much more offensive Hme than it would be if the whole of the 
lime was used. 

Gross-examination continued : We gave up using oxide of iron at Beck- 
ton four or five years ago, directly the agitation began about this question 
of sulphur. At Fulham our purifiers are in the open, and I should not 
advise them to be enclosed. 

Mr. O'Haba : Do you think it is better to expose the contents to the 
wind, and so on, and so discharge them all over the district ? 

Witness: It is the getting rid of the lime. The lime is taken away in trucks 
in the open air, so that if the lime was taken out of a purifier which was 
in a room the exhalations must escape &om the windows or openings, so 
that it is only a question of keeping it in the room for a little time. I do 
not see any advantage in that at all, and it is injurious to the men. If the 
Heferees had allowed us a few more grains we should very likely have tried 
to get over the difficulty. 

Having had your capital, price, illuminating power, and all those things 
settled, and everything out of the way, you thought it a good move to 
come to Parliament this year ? — No ; you quite mistake the thing. We 
we were acting under the Referees, and whatever they suggested we carried 
out. And we say, and have said all along, that if the Referees would only 
act conscientiously upon that clause in the Act of Parliament we should 
not have been here now. 

The Committee : So far as the Referees have acted conscientiously, they 
were doing so before you obtained your Bill of last year. 

Witness : We did not get to the extent of the nuisance. 

When you got your Act of last year you foresaw that you would have an 
increase of business, and therefore you might have foreseen, whether you 
did or not, that the public would suffer to that extent from the nuisance ? 
— ^We amalgamated with the Imperial and with the Independent Com- 
panies, and that brought us five more stations. 

Still you took your Bill with that clause, and now you come to protect 
the pubUc against your own Act of Parliament ? — You may call it our own, 
but we say it is the Act of the Referees. 

Cross-examination continued: There was a prosecution in connexion 
with the Bromley works for making a nuisance by the smell of the purify- 
ing process, instituted by the West Ham Local Board. There is no way 
in wnich we can dispose of this refuse lime to the farmers ; the quantity 
is so large, and the difficulty we meet with in railway trucks so great — in 
fact, the railway companies will not take it. We shall have a witness 
here to prove the result of a railway truck being unloaded. It made the 
people ill. At present there is no mfficulty in getting rid of it. We have 
.got this large amount of ground, and we put it there ; but in the course 
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of A year or two that will be filled np, and then we shall not know where 
to go. Another thing is that the farmers do not care about it. We had 
better put it on our own ground than go to the expense of carriage for 
taking it away. We do all we can — ^we give it away : some of the farmers 
do take a few loads away in the course of the year, but it is not used ex- 
tensively, and that is the whole question. In country gas-works there is 
no difficulty ; a railway truck would last perhaps a monm or two months. 

Mr. O'Haba: This lime, affected in tnis way, if exposed to the air, 
becomes pure after a certain time, does it not ? 

Witneaa ; It has not so much smell. 

In fact, it becomes innoxious after a little time. Now, the Bromley-by- 
Bow prosecution, how did that eventuate — did you get a dismissal, or 
were you condemned ? — I think it was decided in our favour. 

It was held that you made no nuisance ? — Yes. 

Be-examined by Mr. Pope : On March 81, 1874, the Gas Beferees reduced 
the standard to its present point ; before that it was 20 grains in summer 
at Beckton, Bow, and Bromley, and 25 at the other woncs — ^that would be 
in September, 1874. The order in March, 1872, was 6 grains more, and 
the next order, on Se^t. 80, 1874, reduced to the present maximum. After 
August, 1876, complaints were made by the Shoreditch Vestry and the 
inhabitants of St. George's Square. In consequence of that, before No- 
Tember, 1876, application was made to the Beferees to alter the standard 
of impurity. Finding they did not alter the standard of impurity, we 
gave notice for this BUI. During the whole of the winter those nego- 
tiations with the Beferees were continued with a view to induce them to 
give us the relief sought for, but they were unsuccessful. If they had been 
successful we should have withdrawn our Bill. In August, 1876, the 
matter was left with the Beferees exactly as it had been before. It is not 
of the Beferees personally that I complain, but the fact that they have 
formed a view wnich seems to me not only inconvenient to the public, 
but unjust to ourselves, and that is the reason we are asking Farhament 
to rectify it. 

By the ComnTTEE : I was present here during the hearing of the 
former case, and heard the evidence of Mr. Loam, of Nottingham. He 
said there had been some demand for gas refuse from the smul farmers 
in the district. We could not send ours down the river to the Essex 
marshes, because the agriculturists there would not take it. We adver- 
tise it in the public papers, but the quantity is so enormous that we can- 
not get rid of it. With small works there is no difficulty, but when you 
come to treat of such enormous quantities as we have to deal with, there 
is considerable difficulty. I heard Professor Barff's evidence about 
finding sulphuric acid as a fact, but I have tried all my life to produce it, 
and cannot do so. This is evidence that my statement is correet. 
[Beferring to one of the samples.] That ought to be covered with aoid> 
and I say the same about books. The effect on the books, I believe, is 
entirely due to the moisture of hot air. Any one who could produce sul- 
phuric acid by exposing sulphurous acid to the air would make an enor- 
mous fortune. The sulphuric acid makers would give anything if it could 
be done. 

The Committee : Suppose, as a matter of fact, there were books in a 
library in which gas had been burnt, and they had remained on the 
shelves of that library for some years, and that afterwards a chemist, by 
washing them, did get off a solution in which sulphuric acid was present, 
then what should you think ? 

Witness : I should think very likely it came from the paste. All paste 
contains alum. I have got three books which were on a shelf alongside 
a number of other books, and those three books only were attacked, the 
whole of the binding being destroyed. 

Major-General William Harrison Askwith, examined by Mr. Pops. 

I live in St. George's Square, but formerly resided at Waltham Abbey, 
where I was superintendent of the gunpowder factory. While resident 
there, in consequence of spent Ume being brought from the gas-works, I 
became familiar with the character of the offensive smell it possessed. 
Latterly, myself and the other inhabitants of St. George's Square have 
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Mr. Par* : CooU yon Rcocnii«> (iwin J^of pwTtoni nwywJutaHt'* wW> 
spenl]ima,wli«Ui<!rittud>OT relation to lb»««u**ttii uf Huall? 

Witmeu: EuetlrUie mn». ud it has bwn ■ wriou* lUtDu^'itUM h> Ih* tu- 
habiiutts. so much ao that inXoTBiubvr U«I Ur. Sul«t<tir-ituMh,ui,¥ii<Jt,*t>il 
the other iiihabituiIs,pre£«Dl»>lth» foUoinii£ lueiuurlnl li> lh« ituiiiutiij - - 

Sir,— We. thfl DBdenifT»d. iabaliiUjiU ut St. > . . ■•' ' . < ^<ui. 
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aliKd u ihU .uiiL Till tvtiita oT hM .._,, .,„ 

4 M am 
iDluiiad f 
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conpUllnd, b(lUilolhewfiiltolh»8qulr»Tni- (Mr. 8niUk) HhI U lh( HMMIlrl 

officm, of tha >uu of thing, commlll.d u IhU .u,.i Tin tvtuta oTliH nllh) ll*Tt 

ocoumd leTBnmnii. 1»for.,>nd u ni. da nut „ u, .llaw (ur hMtUH U< ftlW 

■el.ra to be made liet, nod our pioiwrlr dent.-,liii„,l. hj Ux MndMt linnDlUIDil ( 

repenled. we tbEilibecoaiiKllml to ippl]' w the (],iurLuI Uli«ua*l)' ni *ll IaJUUBUiiii, 



noiuu«uMiy«i«Bir- - ■' 
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Mr. PoFE : Is it the Keneral feeliru; dF tli" liilliLliltMnlH ol lliu iiuIuIiImiiii'- 
hood that this really is a sulmtaotial iiulauiiin, iif wliii^li r cirujiliuiil I* 
jQBtiflBble ? 

n'ifneH .- In all m; communicatiuii* witli tliani I liavn uuiHraiimil tliui 
' ' is considered to be a decided n 
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Smith, who ii agent lor Cnbitt'ii pwipU ; Mud t- Mr, J>iii*», (rum wli'Hu I 
pnrchasad my hoQH. We tii'mli luiva b«*u IfUd if wb 'ujuld luvK »iL lU 



of the gaa-woriu aHogether, 

'* was eansad, althungb I am uuw ti 
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incliiied to maJir auy iklt«nttiuii nh^ve to tL>^ jiurity </ "' 
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I had verbally, and frequently, in the course of conversation with Hr« 
Dines and other people, made complaints about the nuisance for several 
years back; but the answer I received was that they themselves had 
represented it to the gas company, but could not get any alteration. 

Mr. George DineSj examined by Mr. Michael. 

I was a builder in Grosvenor Boad for many years, but have now retired 
from business. From 1833 to 1860, 1 was with the late Mr. Thomas Cubitt 
and his ti^stees. I was engaged on their behalf in very large building 
operations in South Belgravia. I have latterly, on my own account, buUt 
in St. George's Square, on a portion of their estate, a large number of 
houses, and have sold a great many of them. I own a considerable 
amount of house property there, and in the immediate neighbourhood. 
The houses in St. George's Square vary at the present moment from a 
rental of ^160 a year to J^600 or i;700. I should think the average is 
d£240 a vear. The east side of the square abuts rather closely on to the 
works of the late Equitable Gas Company, which was absorbed into The 
Gaslight and Coke Company. I have known the gas-works for 40 years, 
and have been in the habit frequently of going throu|;h the works. 

Mr. Michael : How do you think they manage their works ? 

Mr. O'Hara : How does he know how gas-works are managed ? Is he a 
gas engineer? 

Mr. Michael : Let us have his evidence, at any rate, for what it is worth. 

Witness : They were kept very clean and nice, and things looked as if 
the place was kept as tidy as possible. I remember when the company 
purined by milk of lime. Thirty years ago, or rather more than that, the 
nuisance was something frightful on account of the stink. I cannot fix 
the exact time when that process was abandoned, and oxide of iron used 
in its place. The nuisance recommenced only a few years back, and there 
is a nuisance at the present time arising from the lime. I know the 
smell of sulphuretted hydrogen. I was in the neighbourhood last Friday; 
I am there every week. I went to the ^as company's wharf to see what 
was being done there. I passed along m front of their works. When I 
got to the eastward of them — and the wind was blowing from the east — 
the smell was rather strong, so I thought I would go back, and I did so. 
The process of conveying the lime into the covered barges was going on, 
and the smell was very bad. It appeared that every precaution was then 
being taken to carry out the process without, if possible, creating a 
nuisance, and I saw the whole process. The purifiers were uncovered, 
and men were shovelling the stuff out into carts. When the cart was 
filled, it was covered with 3 inches of breeze or ashes, and was then taken 
out across the public road to their wharf on the banks of the Thames, 
where they had a barge with boards over it. A hole was cut in those 
board:^, and a shoot was inserted which came u]p to the edge of the wharf. 
It was large enough to put the end of the cart in, and the front of it was 
covert d over with a ciuijain or tarpauling, but that did not succeed in 
preventing a nuisance. 

Cross-examined by Mr. O'Haba : I used to be a good deal about there 
when I was building my houses. I finished my last house about two 
years ago. The gas company get their coal in underneath by a tunnel. 

Mr. O'Hara : Did it strike you at all that a tunnel would be a very good 
way of getting rid of that stuff, instead of bringing it across the public 
road? 

WitTiess : Yes ; they might do it in that way, by means of a barge, but 
exposing it is a nuisance. It is all over the place in a moment. It cannot 
be got nd of. 

Do you not think that the longer you expose it the more likely is the 
smell to be offensive ? Would you not rather that they tried to keep it 
underground as long as they could ? — They would not let it rest when 
they got it underground. 

Would you bring it across a public road if you could bring it under- 
ground ? — Decidedly not. 

Be-examined by Mr. Michael : I believe that the greatest amount of 
nuisance is caused when the purifiers are opened and the lime emptied 
out into the carts. 
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Mr. Michael : So that the nnisance was not in taking it along the road, 
but at the time of opening the purifiers and shooting the lime into the 
covered barge ? 

Witness : That was when the ^eatest amount of nuisance was occa- 
sioned. But the cart that had it in could be smelt for half a mile off. 
This is a map of St. George's Square, if the committee would like to see 
it [producing the same]. 

By the Committee : I have seen every brick laid on Eccleston Square. 
The houses there vary from j£240 a year upwards ; they are not double. 

Sir Edmund Hay Currie, examined by Mr. Michael. 

I am a distiller, and chairman of the London Hospital. My distillery 
is situated on the Middlesex side of the river Lea — at Bromley — and mv 

Erivate residence is within 50 yards. I am very much annoyed by the smelLi 
rom the gas-works. We have other smells, and plenty of them ; but 
those are the worst that come from the gas-works, it is such an intoler- 
able nuisance, that it makes my female servants ill ; and the younger 
members of my brother's family, when they come to see me, are actusoly 
sick. I have traced that clearly and distinctly to the gas-works. I have 
made inquiries to satisfy myself that the gas company did all in their 
power to prevent the occurrence of the smells ; and have always found the 
company very polite. They never refuse us admission at any time to see 
their premises. I should say that I have no knowledge whatever of the 
working of gas companies, and cannot give any information upon that 
subject, but I speak on behalf of 40,000 or 50,000 people who are suffering 
from the grievance. I have lived for 23 years in tne Bast-end of London ; 
I am the representative of the district at the School Board for London, 
and chairman of two or three hospitals, and ^ow the feeling of the 
inhabitants thoroughly. I know all my neighbours very well. I have 
made myself acquainted with the circumstances under which this nuisanA^ 
arises, and understand it is from being obliged to use the process of pural- 
cation by lime, and we wish that system to be altered. 

Cross-examined by Mr. O'Haba: We have been suffering from this 
nuisance ever since the Bromley Gas-Works were started, which was, I 
think, about two years ago. I ask the committee to do what they can to 
relieve my neighbours and myself from a nuisance which is as bad as any- 
thing canpossibly be, and which renders life very uncomfortable there. 

Mr. 0'H!aba : Let me call your attention to the section of the Act of 
Parliament the company seek to have repealed. [Section 36 read.] You 
see, Parliament has taken care of you already. 

Witness : 1 do not see that it gives me any remedy there. What is it ? 

Mr. O'Haba : By indictment. 

Mr. Michael : That he had before. 

Mr. O'Haba : Parliament has told the company that they must do a cer- 
tain thing, but that they must not do it so as to become a nuisance. 

Wittiess : Yes ; I see that. 

Supposing that this Act of Parliament saved your rights, and pteserved 
you from the nuisance, would not that be satisfactory to you ? — I do not 
quite follow you. My difl&culty is that you say I may indict this company. 
That will cost me a great deal of money. I do not see why I am obliged 
to do anything of the kind. 

You have got 40,000 or 50,000 sympathizers ?— But they are poor 
people. 

One shilling each from them would go some way ? — Yes ; but we have 
not many s hillin gs to spend down there. At any rate the poor people 
have not. I think I am the only person at all of any means wlio lives in 
that neighbourhood for any distance. 

Your contention is that the gas-works should be removed altogether ? — 
No, I do not think so at alL I do not think that follow«. 

What do you want more than protection against the nuisance, when 
the Act of Parliament says that they shall not do anything which shall 
cause a nuisance ?— I simply come here to ask the committee if they will 
be kind enohgh to consider the position in which we are placed in the 
Eastnend of London. The inhabitants there have very great confidence, 
I believe, in myself, and they ask me to represent that they are suffering 
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from a ntdsanoe of a character which I do not think anybody aittliig 
Toond this table can have any conception of. I can go and Irre euewhore, 
if I choose, to-morrow morning, but these poor people cannot. They 
must live near the East and West India Docks, where they get then 
liTelihood. 

You represent that there is a nuisance, but you have taken no fteps^ 
either at law or otherwise, to put an end to this nuisance. Do you know 
whether or not the law is sufficient to enable you to put an end to it 9 — ^I 
have not gone so far as that. I have a great hatred of law, and would 
far sooner come here to see if I can get a remedy in a cheaper manner, 
by spending half an hour in this committee-room. 

I see, you come here to do it cheaply ? — I am quite prepared to spend 
my money in hospitals, and things of that kind, in the East-end of London, 
but I do not see why I should put my l^and in my pocket to spend money 
in litigation. 

Do you not think it would be as well to minister to the health of the 
people outside the hospitals as well as inside? — I have done that all 
mylife. 

Would you not effect that if you were to spend a little money, so as to 
put the law in force ? — "No ; I do not see it. 

Be-examined b^ Mr. Michael : It is because this clause has not been a 
sufficient protection to us that I ask the committee to alter it. I do not 
think an;^ one can have any conception of what we are suffering at the 
present time. 

Mr. Lewis Angell, examined by Mr. Michael. 

I am a member of the Institution of Civil Engineers, and also engineer to 
the West Ham Local Board of Health. I reside in Stratford. The JBromley 
works of The Gaslight and Coke Company are situated in Canning Town, 
im^he pari^ of West Ham. The nuisance is one of the most intolerable 
I nave ever experienced. The West Ham Local Board have had complaints 
from residents a mile and a half to two miles from the works. There is a 
population of 100,000 people in West Ham, besides the surrounding popu- 
lations of the adjoining districts. Those complaints have been received, 
from all classes, from the highest to the lowest. We have i^so had 
memorials from the Metropolis on the other side of Bromley and Bow. 
We have had private letters sent to us, and also the officials of the populous 
district have communicated with us, in-order to put the law in force. We 
have been complained of very seriously because we have not put the law 
in force, it being alleged that the board have not taken sufficiently energetic 
means to suppress the nuisance. We have had an influential memorial 
from residents in the metropolitan district, signed by the Vicar of Bow, Sir 
Edmund Hay Currie, and people of that class. I have traced the nuisance 
to the gas-works. Proceedings are pending at the present time, by the 
local board, against the gas company in the superior courts. The West 
Ham Gas-Works, also within our district, do not create any nuisance what- 
ever. I have heard no complaint, nor have I at any time traced an3rthing 
to them. I believe they are not under any obligation to reduce the quantity 
of sulphur to 16 or 20 grains. They use the oxide of iron process. They 
used ume some few years ago, and then there were occasional complaints; 
but since they have given up lime there have been no complaints. I have 
not heard any comphiints that their gas is more impure than the gas sup- 
plied by The Gaslight and Coke Company. I bum the West Ham Com- 
pany's gas, and have not found any bad consequence resulting either to 
property or health. I have not seen any evidence of the West Ham gas 
producing those results which are said to arise from having a larger 
quantity than 20 grains of sulphur. My gilt frames are the same as average 
gilt frames, and not in any way darker than those in other districts. There 
is no injury to property which I have traced to sulphur in gas. If that 
injury had ansen from sulphuric acid, it woxQd hardly have occurred 
without my noticing it. 

Cross-examined by Mr. O'Haba : I live at the Grove, Stratford, which is 
about a mile and a quarter, I should think, from the gas-works. I have 
been woke up in the early morning by the smell ; it is so conspicuous and 
intolerable that there is no mistaking it. 
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Mr. d'HASA s As to these proceedings in the superior courts, do you 
know who advised them f How did yon hegin them ? 

Wiineiu : In consequence of the complaints which were made. It is one 
of the standing discussions at our board ; there is scarcely a meeting at 
which this matter is not mooted. Our clerk is the solicitor to the board, 
and he was instructed to take proceedings against the company, and the 
board certainly entertain the hope that thoseproceedings will be successful. 
Of course, we shall be quite satisfied if the stmk is abated. 

By Mr. Bound : The company's officials have told me that they have 
adopted the very best practical process for purification — namely, the process 
prescribed by the Beferees — and that they can do no more. They admit 
the nuisance, but they say that they can do no more than they are doing 
to abate it. I have been over the works repeatedly, and have been shown 
what they were doing, although I am not sufficientiy a gas engineer to be 
able to form any judgment about it; but I considered they were doing all 
they could. 

By the Committee : The West Ham parish is a very extensive one. I 
am living about half a mile from the West Ham works, and therefore 
very much nearer those works than The Gaslight and Coke Company's 
works. The West Ham works are in the midst of our population. There 
is a very great difference in the relative size of the wor^. The West Ham 
Gas-Works would perhaps be about one-fourth of the size of the Chartered 
Company's works. They supply a large district out by Woodford and 
Lioughton. We suffer no inconvenience whatever from the West Ham 
Gas-Works. 

Mr. Bichard Hewn Collins , examined by Mr. Michael. 

I am abarrister-at-law, and have resided at 82, Bedcliffe Gardens since July, 
1873. I was absent from London on circuit during the greater part of the sum- 
mer of that year, and then went away for the long vacation. After my return I 
perceived a most offensive smell. I cannot say that I traced where it pro- 
ceeded from, but I was told. I observed the smell particularly in the 
mornings, often about five o'clock. I have been awakened by it. I have 
gone from one side of the house to the other to see whether it was on both 
sides of the house. I found it came in through the windows on one side, and 
then I went to the other side of the house, and found it came in through the 
windows on the other side. It was about as unpleasant a smeU as one can 
possibly imagine. In the summer of 1874 the smell was so very bad that I 
seriouuy thought of leaving my house. I frequently spoke to the builder 
who owns most of the houses in the place, and told him I must try to set 
some joint action taken by the householders in the place to indict uie 
company, or to get the vestry to remove it, otherwise I said that I, and no 
doubt others, would find it necessary to give up our houses. 

Cross-examined by Mr. O'Haba : I went to see Mr. M'Clymont, and told 
him that what we wanted was joint action, to put down this nuisance by 
indictment. 

Mr. O'Haba : Have you ever looked into the Gas Act ? 

Witnesi : No, I cannot say that I have. 

Why would they not take joint action ? — I understood they were taking 
joint action, or that the vestry were going to take it, and I am not sure 
that they did not begin. 

Supposing they were by indictment to put an end to this nuisance, 
would that satisfy you? — I would not be particular as to how it is put 
an end to. 

You are not particular whether it is done here or in Westminster Hall ? 
— ^No ; on the contrary. 

By the Committee : I have repeatedly tried to stir the inhabitants up. 
but always in the hope that some action would be taken by the landlora 
particularly, because he owns an immense tract of new building land all 
about there, and I thought he would be a very likely man to set the thing 
going. 

The Committee : Have you any idea why he discontinued the proceed- 
ings which he began ? 

Witness : I should state that I am not quite clear whether the proceed- 
ings ever got so far as being actually commenced. He told me that the 
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this wtenehj and that is th« last thixur I hcsrd about it. 

The CwAOOLkS faddrrann^ Mr. Vrrharn wd: Pezbipa jon will be kind 
enoxigh to answer dtU qnestion. How woold it be rappoang the local 
anthOTity indict for a nixisance — wiR their statnte pxoiect the company? 
Is the indictnient to be tried lint, and then, in the rvest of its soceeeding, 
and not cmtil then, the Beferees are to alter tiie limit ? 

Mr. 3ticwtFT, : That woald not, with great ddEoence, touch the Beierees 
at alL 

The CHAZBXA5 : I want to kziow whether it re^imree it to be such a 
noiaance aa would be prored by a saccesBfol indictment ? 

Mr. MicHA£L : I shall be glad to hare an opportunity of patting you in 
poaseasion of what coorae must haTe been in the ndnda of the gas 
company when they conaented to snch a danae aa that — perhaps it was 
forced upon them — or what would be the lo^cal aeqnence of such a clause. 
Supposing gentlemen were appointed as Beferees who were all practically 
acquainted with the manufacture of g^s^ then, in other words, thia clause 
aays : You shall impose such a limit, judged of by your practical experience 
in gas-making, as will allow the gas company to manu^ictore gas without 
creating a nuisance. There is nothing provided that will enforce the 
Beferees (it is a matter for their prxrate opinion) to say, ^ We think you 
can, if you so will, reduce the quantity of sulphur to 5 grains." There is 
no appeal given. 

The Chaibxan : Perhaps it is my own fault that I have not made clear 
what I was in doubt about. Do you consider that it ia entirely in the 
discretion of the Beferees to say what is and what ia not a nniaance? For 
instance, suppose Mr. Collins had himself applied to the Beferees, or 
suppose Sir Edmund Ctirrie had gone on behalf of 50,000 people whom he 
spojce of, would the Beferees then, do you think, have it in their discretion 
to say whether it amounted to such a nuisance as was contemplated by 
this section without further proof ? 

Mr. Michael : The view I take of it (it matters nothing what another 
tribunal may say) is that it leaves this matter entirely untouehed. It does 
not say that a nuisance shall be created, but it says that the gas shall be 
purified in such and such a way. The only restriction is that they shall 
not imi)ose such a limit as that it cannot be done without creating a 
nuisance, which is another point entirely. That you may prove before a 
tribunal that a nuisance is created, does not at all touch the discretion of 
the Beferees. There is no obligation on them to say, " You shall conduct 
it by such and such a process ;" so that, although you may have one 
thousand injunctions, it does not touch the discretion of the Beferees at 
all. They will say, " It is simply for you to decide which phm you will 
adopt." 

Tne Chaibman : I think you hardly see my point. What we want to 
arrive at is whether it is not possible for the Beferees to be informed of 
these things, and as soon as possible then to alter and remedy them if 
they think fit. Suppose there was a successful indictment, and the 
Beierees were aware of that, and they went to the gas company and 
ascertained that all due precaution had been taken, would you consider 
that they would be obliged to alter the limit of restriction. 

Mr. MiCHAZL said the indictment did not alter the state of things at all, 
seeing that they must have known that there was a nuisance at that time 
in the locality, and yet they had insisted on some kind of process which 
would inevitably produce a nuisance. There was no power of appeal 
from the Beferees. Supposing there were an indictment for a nuisance ; 
then there would he an mjunction hj the Court of Chancery, after indict- 
ment, to prevent the company carrying on purification by lune, because it 
was quite clear that the High Court of Chancery had nothing whatever 
to do with the defence, which merely raised the point that it was impos- 
sible to do it in any other way. All the decisions of the Courts came to 
one thing. It was nothing to the Court that it could not be done in any 
other way. In the case of injunctions with reference to the pollution of 
rivers by sewage and other matters, where the local authorities had 
said, ** You cannot prevent us pouring sewage into the river, because there 
is no other course open to us, and, therefore, you will cause a deBtmctios 
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of heaHh to the whole of the inhabitants, by preventing as canying out 
the only ayailable plan/' the Coort had said, "It is nothing to as; aU we 
can do IS to restrain yoa from committing a naisance." IPoUowing that 
out in the present case, the Coart would most likely say, " Before we 
grant an injunction you must proceed at law, and prove that there is a 
nuisance." Supposing that the nuisance was proved to the satisfaction of 
the Court, it would be in the discretion of the Court to act in accordance 
with all their decisions, and to say, " You shall not use lime." But what 
was the result to the Referees ? " If the Beferees were to continue the 
restrictions, as far as the present state of knowledge was concerned, as 
lime was the only mode — ii the evidence was to be believed — by which the 
gas could be purified at all, there were no means of enforcing it on the 
Beferees, because the nuisance had been created by the mode which had 
been adopted. They would say, " There is nothing in any way imposed 
upon us, by the Act of Parliament, to dictate to you the means to be adopted 
to prevent a nuisance. All we have to do is simply this. The Act says 
this : ' You shall not put more than 20 grains of sulj^nur in your gas '* but 
you may use whatever means you like. We believe it can be done without 
creating a nuisance, and there is an injunction against this mode; an 
indictment does not touch it at all, and we believe you can do it without 
creating a nuisance." 

The Chairman : Do vou mean by an alternative process ? 

Mr. Michael said by any process. It was not for the Beferees to 
dictate what the process should be. If there were anything to say that the 
Gas Referees were obliged to show the gas company how their restrictions 
could be carried out, and that only that process should be used, then 
there would be relief to the gas company ; but now they had an arbitrary 
power, and it was entirely within their discretion to say wba!: it should be. 
If they had ever indicated that there was another process which might be 
adopted instead of the lime, in order to avoid tnat nuisance, then the 
company's case would be very much weakened. But they had never 
indicated any other way of doing it. 

The Chairman : I think, Mr. Michael, that you hardly see my difficulty. 
One would think the obvious way of remedying this, if tiiere be a nuisance, 
is that the people so affected, as so many preliminary steps are required 
for the construction of this Act, should go to the Beferees, and say, " We 
have a grievance," and that then the Beferees, among whom there 
happens to be an experienced gas engineer 

Mj. Michael : No, sir ; pardon me, there is not. 

The Chairman : That is another question. At any rate, they must be 
supposed to be competent and impartial persons. One would suppose 
that the next step would be that tney should inquire at the gas-works 
whether there is a nuisance, the cause of which can be cured by an 
improved system; but if they find that all the precautions they can 
suggest are being taken, and that still the company^ are under the danger 
of a prosecution at any time, or an indictment, is it conceivable that they 
would act BO unreasonably as to give the company no alternative ? 

Mr. Michael : It is not onlv conceivable, but we shall prove to you that 
it is absolutely the fact. We have placed everything at the disposal of 
these gentlemen ; we have spent thousands of pounds to carry out their 
suggestions. They have never said to us, " Use the A, B, C, or I) process," 
or any process, that we have not adopted. We do not find them coming 
here and saying, " If you will only modify this process you will prevent a 
nuisance." That is exactly our position. 

The Chairman : You say you do not consider the word " nuisance " in 
this section is a technical term. You do not mean to say such a nuisance 
as would have to be proved by indictment, but you consider it to be used 
in the ordinary and popular sense. 

Mr. Michael : I am quite willing to take it either way ; but I believe it 
is the legal sense of a nuisance. I do not know whether you had in your 
mind the definition of a nuisance which has been held under the Public 
Health Act, namely, that of injurious to health. 

The Chairman : Yes. 

Mr. Michael : I do not think it was intended to be confined to that. 
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The QwArttMAw : I am thinking of a common ordinary nuisalioe for which 
you may indict at common law. 

Mr. Michael : There has been rather a strict definition giren to "nui- 
sance" under the Public Health Act. I think it is wider than that. 

The Ghaibman : It would hardly apply imless there was an interpreta- 
tion clause. 

Mr. OouBTNEY : Tour situation may be analogous to that of a Board of 
Health who are the owners of a piece of ground between two mills ; they 
are not allowed to turn their sewage into the stream because of injuring 
the stream ; they are obliged to get rid of it somehow or other* But m 
this case you are under the orders of the Gas Beferees, who, by clause 86 
of ^our Act, are instructed to prescribe and certify the maximum amount 
of impurity in the ^as, subject to the condition that their orders shall not 
rec^uire you to make a supply of gas continuously, so as to occasion a 
nuisance. That is a statutory restriction upon their order. Has it 
occurred to you that you might possibly go to the Court of Chancery and 
apply for an injunction to restrain them issuing a certificate which 
imposed upon you a duty which could not be fulfilled without creating a 
nuisance ? 

Mr. Michael : It has occurred to other parties, although it has not 
occurred to us, because, as I venture to say, there is an ennre loophole in 
the whole matter. It all comes to this : What is the process ? Are you 
tied up absolutely to that process or not ? It inyolYes an entirely different 
matter. 

Mr. Courtney : That will be a question of evidence. 

Mr. Michael : It does not say tnat they shall jirescribe a process which 
absolutely and indispensably ymL not create a nuisance. 

Mr. CoUBTNEY : That is quite true, so vou might be under the difficulty 
of having to prove a negative before tne Court of Chancery, supposing 
you went there. 

Mr. Michael : We should have a double onus thrown upon as of proYing 
a positive and a negative. I think in the Tunbridge Wells case, and other 
analogous cases, it nas been held that the Court of Chancery ntttf notbiiig 
whatever to do with the process, and that all they have to do With is to 
lay down fixedly the law, " You shall not create a nuisance.'^ It is no 
defence whatever to say that you do not know of any process by which 
this can be done without creatmg a nuisance. 

Mr. CouBTNEY : That is quite a different point. My c[uestion is whether 
you could not yourself institute some process to restrain the Action of the 
Beferees. 

Mr. O'Haba : To relieve you from committing a nuisance. 

Mr. Michael : What can be the difference between our proving it to the 
Court of Chancery and our proving it to the committee ? If this involves 
a hardship upon us, and involves the necessity of the stLme proof that we 
should have to give to the Court of Chancery, is it not right ihat we should 
come to you, and ask you to legislate for us, and give us that relief which 
you Bay we ought to be permitted to obtain from the Court of Chancery ? 
It is by the action of the Legislature that the difficulty has arisen ; there- 
fore, is it not better for us to come to you and ask you so to deal with the 
law, with better knowledge, so as to relieve us from being between the two 
stones under the action of which we are being ground to powder ? 

Mr. O'Haba : The 30th section prescribes the duty which Ote Beferees 
have to perform, coupled with certain conditions. The moment the 
Beferees perform that duty, and forget the conditions, they are acting 
ultra vires. Let the company refuse to obey the order of the Beferees 
when that order is ultra vires, and then who will enforce the penalty ? 
That is the way to test it. In one case you propose to relieve the compainr 
from being obliged to obey; in the other case I say let the company dety 
those who are doing what is illegal and ultra vires. 

Mr. Michael : That is a very nice state of things. Here you are repre- 
senting the Metropolitan Board of Works, who have passed a law, and 
they recommend the gas company to place the law at defiance. They have 
got a pecuniary interest, because they get the penalties of our breaking 
the law. They advise us to break the law in order to avail themselves of 
the penalties. 
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Mr. O'HaAi : We fiay that the Referees act thoroughly within the law, 
and tiiat there is no breach of the law, and you dare not defy them. 

The fiwATniriv : May I ask by which side the Kef erees will be caUed, 
because it seems to me that this Act of Parliament contemplated that the 
Referees might carry out its provisions according to the intention of the 
Act? 

Mr. MiCHA£L said the course which had usually been adopted was that 
neither side should call the gentlemen exercising such functions, but that 
the committee should themselves call them. 

Mr. BouKD said he was instructed to appear by the Board of Trade, who 
had no opinion whatever upon the merits of this Bill, as to whether it 
was proper that the restriction which was placed last year upon the com- 
pany should be repealed now or continued. All they felt was that, so 
long as their officers, to whom certain duties had been entrusted, exercised 
those duties to the best of their ability, and in the discharge of them had 
not laid themselves open to any imputation of mala fides or corruption in 
any way, it was a matter of indinerence to them. He did not himself 
propose to put the Beferees into the box, as he did not conceive it was at 
all necessary for the purpose of defending what they had done. They 
Were simply discharging their duty, according to what seemed to them to 
be the mode defined by the Act of Parliament, and they had nothing 
whatever to do with what the results might be. Of course, if the com- 
mittee thought that the Beferees could give any information, they, in the 
exercise of their discretion, would take what steps they thought right. 

The CHATBUfAN : What do you suggest is the check upon the Beferees in 
the discharge of their duty ? I suppose they would not be re-appointed 
next year ii there were complaints made to the Board of Trade. Is that 
the remedy, or what is it ? 

Mr. Bound said the Beferees might be bound, in the exercise of their 
discretion, to see whether or not, in their judgment, everything had been 
done tiiat could be done. It did not devolve upon them either to sug- 
gest or to dictate to the company any particular process by which the 
purification could be carried out. The Beferees might be entitled to say, 
** There is not iinif ormity in your system ; you adopt one process at one 
branch, and another process at another branch. We have formed the 
opinion that at A, where you have adoped a certain process, there have 
been no complaints of a nuisance : but at B, where you have adopted the 
same process, or have adopted a difierent one, there are complaints." The 
Beferees might say there was want of uniformity. 

Mr. Michael : Do you say that that is the case ? 

Mr. Bound : I am merely putting that as an illustration. 

Mr. Michael : If so, I suppose the Beferees will be called to prove it. 

Mr. Bound said the Beferees were no partisans in any way whatever : 
ihey were simply discharging a public duty. The Board of Trade thought 
it was incumbent upon them, if the conduct of the Beferees was inquired 
into, to see that they should not be unprotected ; but their view was that 
they had nothing to do with the question raised by the Bill or otherwise. 
They had appointed good men, as they thought, and until their conduct 
was impugned in any way, it was not proposed to call them. 

The Chairman : We do not in the least impute anv misconduct to them, 
but the phase which the case seems to take now is this : On the one hand 
the gas company say, " It is impossible for us to conform to your require- 
ments without creating a nuisance," and, on the other hand, the public 
say, " It is impossible for us to endure this smell." The Act of Parlia- 
ment says, " You are not to inflict such a limit of impurity as will create 
a nuisance," and what we want is to have an explanation from these 
public officers. 

Mr. Bound said the duty imposed upon the Beferees was to reconcile 
two things — ^viz., a certain maximum amount of purity of gas coupled 
with no nuisance. 

Mr. Michael hoped that it would not be thought that he imputed any 
kind of misconduct on the part of the Beferees, as he begged to disclaim 
that most entirely. 

The Chaibman requested the Beferees to be in attendance on the fol- 
lowing day. 
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Mr. Round said he ventured to think that the whole case should he con* 
clnd^ on the part of the promoters, and that then any explanation which 
the Beferees conid give should be given. If the Referees were called at 
that stage, it woald be practically giving the company an opportonity 
of shaping their case so as to be a reply npon the Referees. 

Mr.MiCH.\EL: If there is anything presented by the Referees against 
ns, onght we not to be able to answer any allegation they may make? Is it 
not your wish that the committee should hear the whole case, and know 
the whole truth of the matter ? 

The Chaibxan said the present application was made on behalf of a 
company who were asking for an alteration in the Act of Parliament 
under which they were working. It turned out in the course of the inquiry 
there was a state of affairs apparently existing which had not been ex- 
plained, and the committee thought that the people who could best explain 
it were the Referees themselves, the question being as to the exercise of 
their discretion as public servants. The Referees were the servants of the 
Board of Trade, and, therefore, they did not come as partisans for one 
side or the other, but only to explain their conduct. There was no impu- 
tation of malfeasance upon them ; but there was a state of affairs which 
the committee did not quite understand, and which required clearing up. 



Thursday, May 10. 
Lord Charles Thynney examined by Mr. Michael. 

I have resided at Redcliffe Gardens since the year 1870. When I first 
lived there I remarked that the neighbourhood was so singularly free 
from any bad smeU that I determined to purchase the house. After my 
return from Ireland in 1873 we were very much annoyed by a most dis- 
agreeable smell, that pervaded the whole house when all the doors and 
windows were closed. In consequence I wrote to the Metropolitan Board 
of Works, and complained to them upon the subject. A ngid examina- 
tion was instituted in the sewers and drains, and it was found that no bad 
smell arose from that source. It was subsequently traced to the works at 
Fulham of the late Imperial Gas Company. I inquired there as to the 
source of the nuisance, and I was told it was the result of a process of 
purifying the gas, which had been changed in 1873. Up to the present 
time I have found that the nuisance has been of an unfailing and unen- 
durable character ; of course, it depends upon the quarter of the wind. 
When the wind is in the south or south south-east, which is in the 
direction of the Fulham station, I suffer from it very considerably, but 
not when it is in other quarters. 

Cross-examined by Mr. O'Haba : I made a representation to the resi- 
dent engineer of the gas company a few months ago. I took no further 
steps beyond calling upon the Metropolitan Board, because it seemed 
hopeless. They told me at the gas-works that it was due to a new process 
of purification. 

Mr. John William Mcllor, Q.C., examined by Mr. Michael. 

I have resided in St. George's Square since the end of 1866, and my house 
has been subject to bad smells at intervals ever since. I think recently the 
smell is rather worse. I usually perceive it when the wind is in the east. 
My house is on the west side of tne square, and the smell comes straight 
across from the gas-works. I think I can remember about half a dozen 
instances in which the smell has been very bad in the night. I have been 
awakened, I think, three times myself by the force of the smell. I generally 
walk from my house to Westminster in the morning. I walk ^ong the 
Grosvenor Road, and as soon as I get near the gas-works the smell is per- 
ceptible everjr day. The very bad smell of which I complain has only 
been perceptible m the night on about half a dozen occasions. It produces 
a suffocating feeling, but I cannot say that I have been sick, although it 
has made some of my children feel sick. I feel it chiefly with a moist 
atmosphere, undoubtedly. I have been to the gas-works to make inquiries, 
and ever since 1866 I have received assurances from the persons to whom 
I complained that the works would probably before long be taken out of 
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liondon, and I, sincerely trusting that that might be the case, took no 
farther steps until the letter was written which was read to the committee 
yesterday. I should like to say that the gas is manufactured in a low 
building, which, so far as I can see from passing, has open windows with 
wooden bars across. It occurs to me that the place in which these works 
are situated is a very bad one for the neighbourhood; and that is, I believe, 
the general feeling of the inhabitants of St. George's Square. Upon the 
night before that letter was written — it was written on the 23rd of 
November — I had suffered very much from this smell. There are 124 
houses in St. George's Square, and I went to No. 124, the office of the trustees, 
to complain. As I was going there I met a friend. General Anstel, and I 
found he was going for the same purpose as I was. We compared notes, 
and I suggested that a strong remonstrance should be sent to the gas 
company. I «aw Mr. Sclatei^Booth, and afterwards we agreed to send the 
letter. At that time we were not aware that any Bill was about to be 
promoted by the gas company. I think very probably, if we had been 
aware of it, we should have had a meeting, and endeavoured to be repre- 
sented upon the occasion, because this matter has been a serious nuisance 
to many of the inhabitants. 

The Committee : Do you mean to say you would have supported the 
BiU? 

Witness :^ That I cannot say. I am not sufficient chemist to know 
whether it is the fault of the gas company or not ; but when the letter was 
written my strong impression was that it was owing to the negligent way 
in which the gas was purified. I am told by the gas company that I am 
wrong in tlij,t, but I thought it desirable the committee should know my 
view. 

Mr. Bound said that in conformity with the wish expressed by the com- 
mittee, two of the Beferees, Mr. Vernon Harcourt and Dr. Pole, were 
present, and were prepared to give the fullest information upon any subject 
on which it was desired. 

The Chaibman : As you were present yesterday when the idea arose 
of asking those gentlemen to attend, if you will be good enough to 
commence the examination, then we can ask them whatever we think 
necessary. 

Mr. Augtistus George Vernon Harcourt called. 

The Chairman (to witness) : I wish to say that we have not asked you 
to come here as a witness either in support of the Bill or against it ; but 
we have thought that perhaps it would shorten the inquiry, and be the 
most convenient process, if you would throw some light upon the 
practical operations by which you execute your office under the clause of 
the Act. 

Witness (in ' examination by Mr. Bound) : I was appointed one of the 
Gas Beferees in 1862, in connexion with Dr. Pole and Prof essor Tyndall. 
The first step we took with regard to the carrying out of section 30 in The 
Gaslight and Coke Company's Act of 1876 was to put ourselves in com- 
munication with the engineers of that company. We visited the different 
gas-works, to observe what modes of purification were in use. With the 
exception of the small Silvertown works, which we had not to do with, 
we visited all the works shown on the map. The first notification we made 
as to how many grains of sulphur might be allowed, consistently with 
the non-creation of a nuisance, was in September, 1872. The maximum 
amount that we thought justifiable in prescribing was 20 grains for the 
suburban works of Bow and Beckton. 

Mr. Bound: How far may that be said to have been done with the 
assent, or, at least, without the dissent of the gas company ? 

Witness : We endeavoured, as far as we were able, to obtain the assent 
of the gas company. 

May I say that you succeeded ? Can you fairly say that they were 
parties to that maximum of 20 grains? — I do not Imow how far; I 
can say that their assent was not required, but we endeavoured to 
obtain it. 

Was there any direct opposition on their part ? — I believe it was under- 
stood that we were required to fix a maximum, and, as far as my memory 

H 
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■6ryeg me, the mazimtun orescribed by as was oonsiddTed reuonabk. 
The following are our oertincates since 1872 : — 

u.ir«..ri«Po.^/.^. Suburban Works. Urban Worki. 

Half-yearly Pcnoda. q^^^ q^^^^ 

Winter half year, 1872-3 20 ... — 

March to June, 1873 20 ... ~ 

June to September, 1873 80 ... 9i 

Winter half year, 1873-4 80 ... 80 

Summer half year, 1874 20 ... 25 

Winter half vear, 1874-5 20 ... 25 

Summer half year, 1875 ....... 15 ... 20 

Winter half vear, 1875-6 20 ... 25 

Sumroerhalf year, 1876 15 ... 20 

Winter half year, 1876-7 20 ... 25 

For the urban works the amount of sulphur was only recorded for ISTfi 
and 1873; a portion of it was not fixed, but from June to September, 1878, 
we prescribed the actual amount for both suburban and urban works. In 
prescribing the various amounts of purity we thought we were acting 
conscientiously and in the discharge of our duty, and that we were pre- 
scribing an amount that was reasonable and practicable tp obtain. 
During the first four years — from 1872 to 1876— complaints about the 
nuisance were comparatively few and unimportant ; there )iave been 
more complaints within the last six or nine months than di|?ipg all the 
preceding period since we have been Beferees. Shoreditch, rindioo, 
Fulham, and Bromley are the four stations from which we nave eom- 
plaints. 

Mr. Bound : As to each and "^ c T tlicm, you have been asked by ths 
Board of Trade to inquire into an1| inuke special reports, have you not? 

Witness : We have visited them ill. 

Mr. Michael : Would you kindly answer the question ? 

Witness : I believe it was not for the Board of Trade that we were 
asked to visit them in all cases*. The reason I so limited my answer was, 
that I believe, in the case of the Fimlico works, it was a letter which was 
forwarded to us addressed by the solicitor, I think, of the gas company 
to us. It was not the Board of Trade who set us in motion in that case. 

Mr. Bound said he would confine the matter in the first instance to the 
Shoreditch case, and would read a letter, dated the 18th of October, 1876. 
It appeared that Mr. Walker, the vestry-clerk, addressed a letter to the 
Secretary of the Board of Trade, to the following effect : — 

I am directed by thix vestry to call the attention of the Board of Trade to the fket 
that a great and unbearable nuisance is caused by the operations carried on at the works of 
The Gaslight and Coke Company in Hag-g-erston, which, it is alleged, ariaes from the 
mode of purifying the gas from lime, rendered necessary by the Gas Beferees having 
prescribed a standard of purity which cannot be obtained without causing the nuisance 
complained of. The particulars are more fully set forth in the report (copy enclosed). 
I am to ask whether the Board of Trade are prepared to advise that the orders of the 
Beferees may be so relaxed as to permit the nuisance complained of being dlscontinoed, 
otherwise this vestry will have no alternative but to apply to the Court of Chancery to 
restrain the company from pursuing its operations. 

The report was as follows : — 

On Monday morning, the 9th inst., information was received by the sanitary officers, 
that during the night of Sunday, a most off'eniiive nuisance had been caused by the 
Haggerston Gas^Works, Great Cambridge Street. Complaints were made bv many 
perstms, and the whole district, including even Hackney, was greatly alarmed. The 
medical officer and inspector immediately visited the works, and had an interview with 
the engineer, who explained the cause to the medical officer, and promised that, 
although he was working under great difficulties, the nuisance should not, if possible, be 
repeated. It was not particulaily discernible on the following day or night, bat it 
recurred on Tuesday night almost, if not quite, as bad as on Sunday. 

On Wednesday morning, the medical officer, after consulting the vestry-clerk, served 
a notice on the company to discontinue forthwith the process esusing the nuisance^ 
failing which the promptest legal steps would be taken to restrain the eompony from 
proceeding with such operations. Since that time the nuisance does not seem to have 
occurred with any marked intensity, although symptoms of it have appeared ; but it ie 
more than probable that, unless the operations causing it are discontinued, it will occur 
almost constantly, and with great intensity during the winter. 

From an inspection of the premises by the medical officer and vestry-cleric, and firom 
conversations with the engineer, the facto of the case seemed to be thus : Coal gas, as it 



eooita from tiM rttort, conUini a Twlety of inpuritlcs whiek hftTt to b* renovfd htlur» 
it U ddlTtrad to the coManMn ; the moet eoDi|4euoua and ofl^ntiTe of thrae It tuliihuv 
in ■ome form m other, and the worst of all funn« i« aulphiirtittMl hjdro)(«n. ThU li a 
gas easily detected by ite filthy odour, and in thv ■malle«t qiiaiititiert by tiie Htiu|il««l uf 
cbemiet'e tests. It can be entirely removed eeonoiuically. and without cau»lu| HU| ur 
but the slightest nuisance ; and it i« for these reaaoua entirely |inthiliit«U bf Aot of 
Parliament from London-made gas. The mean* by which thi^ im|uirity \* or ought tu lis 
removed is the filtering the gas through oxide of iron. Hut t)i«rr tiiti other kulithur 
impurities, the presence of which can only be detected bv delinste and tudious isheiiiiual 
experiments, and these exist in gas, if thu iron proctisa of iturlrtcstioii Um butui udoiited, 
in amount varying from 30 to 40 grains of iulphur |ier I(Hl feet, whirh ■oiiiu liiiiliisut 
chemists decUu^ u practically an inappreciablu and hsimlesi ((uaiitity. 

The Gas Beferees appointed by the Board of Trade have the power to fix tlie amount 
of impurity to be allowed, and they have, as regards Hulphur, fixed it at 15 and \M) uritiiis 
relatively for summer and winter in the outlying works at Duuktuu and llruuiley. and at 
30 and 25 grains relatively for summer and winter in the town works, where lime isuiMutt 
be freely used. It is the removal of the excess uf sulphur over *J5 grains at the llagHer- 
ston works — probably from 7 to JO grains uer 100 feet— that, as we aie infiiiuied, lisUMss 
all the difficulty and nuisance. Sulphur in this form, accord hig to tlie (ias Heferues, 
can by no known process, practicable on a large scale, b*t eliminated other than hv pass- 
ing the gas through lime which has already been fouled by sulphuiutted h>dni|{en. 
For this purpose, and in order to supply gas uf required purity, the noiiitiany have re- 
cently erected in Great Cambridge Street a series of extfusive Ihio: purltieis. In the 
course of a few days (from five to ten) the lime contained in them liei-omes iimipielely 
saturated with sulphur in its most volatile and offrusive form*. When this is the rase, 
it becomes necessary to open the tanks to the air before workmen can enter Ui remove 
the foul lime, and the gas which it given off, when the tanks urf lUi i«|ien<rd, i» thu nui- 
sance so complained of, and there is no doubt that it is a niobt fuul, ort«n>ivu, ami 
dangerous poison, which ought not to be allowed in any urban diktiii-t. 

The Gas Beferees speak emphatically in their repoits of the nae of Hint: us cuutUm « 
most intolerable nuieance, but they wake in their sUindoid* an aljowiftnce ot only 6 Kleins 
of sulphur per 100 feet between the works of he<:k ton, some mlJra fiom l.'indi/n, uitd 
Haffgerslon, St. Pancras, tec., in the very inidfet ot the p</pulaii</n. Jiy the fju» A«.'i, 
1860, the companies were bound to tupplygas eontaininy not more than ^) ifisio* of 
sulphur per 100 feet, but as a matter of fa<:l the c/mpanice fiiv*;r did co. At uoy ruJUc 
the Beferees admit that the viol«rioi:e of Hi*: Art in thie li-epfct Mi-tvot duly i*Ki:uiikin:t, 

By The Gaslight and Coke Couipari}'^ A<:t, IHIIC, undtr wi'ich tit« li-*mtf^l;h woiks 
are now carri«i on, "the Beferevk fehhJi fiom tiro*: Vj tin.*. ki:«-4rtaio with what 
degree of purity the eompany can reaevnably Ia jequiied t/j Uikkt: uiid ruppiy ^oc t:oJi- 
tinuously without occasiuniiig a nuirai^Cit to ihe ti*r,^L\y/'jrl4'/ij4 lo h/i^«Ij il^c works we 
situate, and shall thereupon pre»crl*^ ai^d certif) the ujSx:iouiu of iui(^oi-iiy Uj U; 
allowed.** Now, if the inioriuatiOD nLicL ti^e coeipkuy's b(ig:uct-r Lm ^iieo. urtnitu in.g 
the means of ponding, aiid the cause of thi» iju>a/«ci:, 0* *^'jin.i.\, tl.t-i: it ir vlk^ U.»i 
the Beferees have prescribed a cegr«e of p'jrJty «»!.»<.!. '.iLuiivi u- uv.if.n'S n.* •.owij ^.u ■ 
works without eansing a great aiid contiixuouc iju^eai^o, faod mi e'^ doiu^ i.«t,\i v^A*Iib4 
the very terms of the Act i:«eJ. VVt are .ut'jrvuKC oy ti.e tsujg.uuiri ti.e.*. tl.i- iiUi»iuuA^ la 
<MiIy teisporarily abated, and tiia.: it '.ut »i'iii*.t:i aypfoiMrLec *'. m::. U- ir|>«.i»Vd wiiii 
grnter intensity, so long as the liuie p!oce»c u coii*Iou«.<?. ^^ uvu.*n Ui.c U a i-.n «'.mV* - 
ment of the company't diiLeulture. or at *-z.kf^^*:> -^IfX oue, m«. «.iuii.oi. my^^ . u.ui u u 
matter which the company aitd i^:'*:'.***. loa.^ sev.<«. Ar '.i.i u\i.itM.** At aufi m l<j be 
intolerable, and having regard it tiie ^lU^^c <.auo« uf j' '.ur ooi\ ii«iiMic w<i.i:i. m«- «iui 
sanest for its pre%eiiuoL a;t, ai. iuiujeo.ii> ftr't-bM- v '.i.t- h'jun' o* 'J niAt , V/ it.i 'Jim 
Beferees, and alscr tt Xue '.-ouipai-y k»-.t.ii^ ivu :;.• lc.<:Vr aoc »-/ pu4iiitUoi.r hujm y^t^Ku, 
and requiring the immediMVe di3'.uu'.iiiuaii<> n1 *.i.k ;«<^.i:«» wii.'si. *i^uitr u.*- mi.iMi.i.t- ; 
and, in the event of ti^ew: no: iiixMii^ ti.t- '.»-> 'i.r rrti.!-'. ai tipjii.i h'..-<i oi.'fiil< \a u.iUlt 
to the Court of Choncerr. u tif-'ur. '.u* 0«- Ki-'.r-'M-^ i^i-.t |/'i ■.i.ciu.i.y r-i.i-i. • Kt/m >ii 
parity as cac oniy be w.'Miuvi a: '.o>t»*- w/'i. ^; « «:.-i.<j- .ii''.i.>!i n.i u' of Vi.! i.i.n.^.u.,. ■ 
Act, and to restraiL tiit^ twmpai; :? ^11 •. tr.i .i.iij,' '.i.i ;>:• ;i . W . ».^r.t -.i.t .,i .-.//i/ 
tiuns not upon an; iesa! ac:*i'> uu* oj* ■'•»! ■..-;/ f.-.-. ^:ii'; ». .!.':.■.(''.,.• '/• ■.!.., ;■',.. •:! 
appears tv ub the pruuip;e:f: u:<t i:.vi<' ;'.-«i.:iOi^ :i-.i,i.'>; 

That Itrtter "wat :-u:ii':'f ii»r:.-; '.■ bvi. »:..•'.;-' -i ... Ott.«.w . :.' ^ «...■/■.' i, 
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On the 22nd of November, 1876, the following rapjyi signed by Mr. Vernon 
Harconrt and Dr. Pole, was sent to the Board of Trade : — 

We hare inqaired into the eaase of the ^ms nuisance in Hafferaton, to which oar 
attention was called by your letter of the 20th of October (R. 7506). and the letter and 
report enclosed therewith from the Medical Officer and Vestry-Clerk of St. Leooard 
Bhoreditch. 

We have paid two risitt to the Shoreditch Gas- Works, and have witnessed there the 
discharging of a lime purifier, which is the operation stated in the abore-mentiooed 
report to be the cause of nuisance. 

During a part of the time occupied in discharging the purifier, we made a eircnit of 
the immediate neighbourhood of Uie gas-works, and obserred in what positions and to 
what extent the smell of ** foul lime " was perceptible. 

We alto inquired of the occupiers of houses or shops at short intervals throughoat 
the circuit, whether they had suffered any nuisance from the neighbourhood of the gas- 
works ; and if so, at what times. 

Our own observations showed that the foul lime smell was perceptible, on the tide 
towards which the wind was blowing, at some distance from the works, and we beliere 
that it may be carried to a considerable distance— probably half a mile or more— before 
it ceases to be recognizable; at the same time, the smell was not, in our judgment, very 
offeniive, even close to the works ; and the statement in the report, that ** the gac 
which is given off when the tanks are opened is a most foul, offensive, and dangeroos 
poison," is not in accordance with anything that we have observed at Shoreditch or 
elsewhere. 

The Questions addressed by us to persons living in the neighbourhood of the worki 
received, in most cases, the same answer— viz., that three weeks ago there had been bad 
smells from the gas-works, but not since then. One or two persons had nothing to 
complain of, and one or two others had noticed a smell from the gas-works more re- 
cently. One smelt it every night, whereas a purifier is only discharged every fourth or 
fifth day ; another thought it very bad that morning, but fixed the time at which he had 
first observed it two hours before the purifier was opened. 

It seems probable that the nuisance which occurred in the middle of last month wu 
caused by a process of ventilating the purifiers, which was intended to diminish the risk 
of nuisance, and which it was reasonable to try. But, unfortunately, under the actual 
conditions of the experiment, this process seems to have caused far greater nuisance 
than that which it was designed to avert. 

The manufacture of gas cannot be conducted without the production of a certain 
amount of unpleasant smell, of which the occupiers of houses in the immediate neigh- 
bourhood of the works are naturally inclined to complain. When any new process 
slightly aggravates the unpleasantness, an outcrv is easily excited ; and when the pro- 
cess is one which the company have reluctantly adopted in lieu of a less costly and 
troublesome, but also less efficient, process, and when the local authority, as in the 

firesent case, simply accepts and records the opinions of the company's engineer, it is 
nevitable that Uie evils of the process should be exaggerated, as they undoubtedly are 
in the H aggers ion report. 

According to the best judgment we can form, the process of purification by lime, u 
now conducted at the Shoreditch works, can scarcely be considered to occasion a 
nuisance to the neif^hbourhood in which the works are situate. And we think the risk 
of nuisance may be further reduced by additional precautions. 

Examination resumed : I formed my opinion from statements made to 
me at an interview at oar office, at which the secretary of the company 
and the superintendent from those works were present; and from the 
account they gave of the nature of the nuisance, and from the 
statements that the smell which they considered had been objectionable 
was the smell of heated naphthaline. I also arrived at the conclusion, 
which was formed from inquiries upon the spot, that the nuisance arose 
from accidental miscarriage of the process of ventilating the purifiers, 
which had resulted in producing the high temperature in the oxide purifier, 
through which the air which is passed through the lime purifier is sent. 
The wooden sieves, I understood, had been burnt, and, as far as I could 
judge, the nuisance had been occasioned by that exceptional cause. 

Mr. Bound : I think prior to that the company had asked you to come 
and meet them upon the spot. This is a letter by Mr. Phillips, addressed 
to you, dated the 11th of October, 1876 : — 

Dear Sir,— Our engineers are experiencing difficulty in dealing with their foul lime, 
and notwithstanding all the pains they take, they are threatened with legal proceedings 
on the ground of nuisance. In the hope of being able to obtain some amelioration of 
your notification, the directors are very anxious that I should see you and your 
colleagues. 

Then there was a meeting held, and you acceded to their request and 
went, did you not ? 



Witness : We visited Haggerston, as appears from this letter. 
Mr. Michael : You answered that letter on Oct. 17, 1876 : — 

I can meet you in town on any Monday, Wednesday, or Friday, that may be conve- 
nient to you. Shall it be next Monday, at our office, at eleven o'clock 1 I MriU write to 
my eoUea^es to endeavour to make an appointment for that day. I have written to our 
clerk to direct him to send you the six copies of our last noiification, fur which Mr. fiush 
has asked." 

Witness : It was in consequence of that letter that the interview took 
place, at which Mr. Phillips, Mr. Clark, and, I think, also Mr. Evans, were 
present, and it was from the statements made at that meeting that I first 
formed the opinion that the nuisance was due to the miscarriage of the 
ventilating process. 

Mr. Round : You told me what your opinion was. I only wanted to show 
how it was that you formed this opinion. Then, on the 24th, they write 
you this letter, signed hy Mr. Philnps : — 

While we were with you yesterday, the parish authorities of Shoreditch were at our 
works there, and, I am told, came to the determination to apply for an injunction to re- 
strain us from the use of lime. I do not like to appear unduly pressing, but I cannot 
help thinking that your decision admits of no dela^. A suspension of your order would 
allow us to use oxide of iron for the momeut, and give you time to reconsider the whole 
question. 

On the following day you answer that letter, writing to Mr. Phillips, 
and say : 

We vrill reconsider the question of the difficulty of lime purification in London as toon 
as possible. I believe Dr. Pole will be in London before the end of the week. I wish to 
see the process of purification at Shoreditch, which is the subject of complaint. 
Friday, the 27th, would suit me, but if Mr. Clark has to attend your board meeting, I 
would postpone coming till Monday, the 30th ; meantime I think it likely that the 
remedy lies in your own hands. Both from the account of the nuisance given by Mr. 
Evans and Mr. Clark, and from the fact that lime purification has been carried on for 
between two and three years without this outcry arising, I incline to think that the aSra- 
tion of the purifiers is the cau^e of the nuisance. If the gas is thoroughly purged from 
ammonia before it enters the purifiers, and if the foul lime is got quickly iuto barges and 
sent away, I believe after much watching of the process that nuisance may be avoided. 

Mr. Michael : You have not visited the works then ; it was a visit to 
your office that Mr. Phillips made ? 

Witness : It was an appointment to meet at our office in the first place. 

Mr. Michael : All this took place before the visit to the works ? 

Mr. Round : It is, nevertheless, the fact that you went there and 
witnessed the opening of one of those purifiers ? 

Witness : Yes ; the interview you have referred to took place prior to 
the letter that you read. 

You went there and saw one of these purifiers emptied? — Yes. 

You had hetter explain what was the conclusion you arrived at when 
you saw it opened? — It was the conclusion stated in the letter — that 
the nuisance was due to a temporary cause, and then at the time of our 
visit the nuisance was very slight, and we found by inquiries among those 
who lived round the works that some had observed no nuisance, and that 
those who had observed the nuisance referred it very constantly to the 
period at which this over-heating of the purifiers had taken place. 

Mr. Bound : I think that explains Shoreditch, as far as I am ahlo to 
deal with it. 

Mr. Michael said theie were two letters which he thought ought to be 
read, of Nov. 6 and Nov. 9. 

Mr. Bound said he would read the letter from Mr. Vernon Harcourt to 
Mr. Clark, dated Nov. 6 : — 

The Gas Beferees are desirous of witnessing the operation of opening and emptying a 
lime purifier, as conducted at your works. The rate at which the purifiers become ex- 
hausted is probably known to you sufficiently to enable you to name one or two days 
between which we may choose. Friday next would be convenient to me, or the Monday 
following. Please address your answers to the Gas Beferees at this office. 

The letter of the 9th was written by Mr. Vernon Harcourt to Mr. Clark : — 

I am obliged by your letters of the 7th and 8th. To-morrow (Friday) would have suited 
me ; but I hear from Dr. Pole that he will be engaged, and 1 do not know whether 
0r. Tyndall would be able to come, I think, therefore, it will be best to fix a day, if 
possible* sufficieiitly beforehand for us all to come. I understand that you have to 
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chaoflre about three poriflera a fortnight, and think, therefore, that qext ThniBdaf or 
Friday (16th or 17th) another may be ready to be emptied. Please let me know as soon 
as you can whether you will be emptyings a purifier on either of those days, and I iriU 
arrange with my colleagues. We should like to be present when the lid is raised. I 
think the difference between the upper and the lower part of each layer of lime depeodi 
on the accumulation of moisture in the upper part. Drier lime has more aiBnityfor 
carbonic acid, wetter lime for sulphuretted hydrogen. If you can easily do so, I with 
you would try the experiment of placing, on the second tier of sieves from the top, lumpi 
of quick lime (from the size of a nut to that of a tennis ball) so that the sieves may 
be covered to an avera(i;e depth of 1^ inch. I believe this layer will be thoroughly first 
hyd rated and then carbonated before the purifier comes out, and if so it may be possible 
to have every other layer at least thus charged with dry lime and inoffensive when the 

Eurifier is emptied. Of course there will be holes in a layer thus formed. But I beUeve 
oles do no harm if they occur pretty evenly over the whole surface. 

Witness : The object of that experiment was not to reduce the stdphur 
further — that was not the letter to which mine was an answer, bnt I 
suppose that Mr. Clark represented that the lime came out in an incon- 
Teniently wet condition, and my suggestion was to sacrifice one of the 
purifiers to some extent, so far as its service for purif3dng gas was concerned, 
Dy putting upon it layers of quick lime, whicn would serve to dry the gas 

Eassing through it, so as to cause a less deposition of moisture in we 
lyers above. 

Mr. Bound : In point of fact, the suggestion referred to in this letter 
did not apply to the particular matter now under the consideration of the 
committee. It was no question whether it should be 20 or 25 grains ? 

Witness : Not at all. I may say that I have had a great deal of cor- 
respondence at many times with the managers of these works, and I have 
alwavs taken the Uberty, when I have been writing, to make any suggestionB 
whicn it has occurred to me might be of service to them. 

Mr. Michael : Did the engineer carry out your suggestion ? 

Witness : Mv recollection is that when I saw him he offered to do so, 
but I believe he was no longer finding the same difficulty. Some change 
had been made, I think, in the condensers, so that the lime no longer came 
out as wet as it had come out before, and, therefore, the object for which 
I made the suggestion no longer needed to be attained. 

Mr. Bound said he had exhausted the case of Shoreditch, and proposed 
to go to the Pimlico complaint, with reference to which the following 
letter had been addressed to the Board of Trade, dated Jan. 4, 1877: — 

Among the papers which accompanied your letter to us of the 11th of December were 
some complaints of a nuisance proceeding from the gas-works in Lupus Street, 
Pimlico. 

We had previouoly heard nothing of these complaints; but on receiving your letter 
we thought it our duty to visit the works in question, and make inquiries on the spot. 

We csdled at the office of Mr. Gubitt, who had made a complaint on behalf of his 
lessees living in the neighbourhood of the works, and from the report of Mr. Cubitt's 
agent, confirmed by our own observations, as well as from the memorial which you have 
forwarded to us, we have no doubt that at certain times a nuisance is occasioned. 

On inspecting the processes in use for removing the refuse lime, we had no difficulty 
in tracing the nuisance to its source. 

It does not arise within the works, the manager of which appears to succeed in per- 
forming all the necessary operations about the purifiers without causing any effluvium 
likely to be perceptible outside. It arises during the discharge of the refuse lime into 
barges lying on the river quay. 

The works being separated from the river by the Grosvenor Koad, the company cart 
the lime from the purifier to the river side, where it is thrown from the carts into the 
barges generally lying at some depth below. This process, which is carried on in the 
open air, causes a great agitation of the lime, which naturally gives ris)e to an offeniiv* 
smell. 

We are somewhat surprised, considering that lime purification has been used at theae 
works for some years, that the engineers to the company have not made arrangement! 
for effecting the transfer of the lime from the carts to the barges in a quieter manner, and 
under such cover as would prevent any offensive effluvium from spreading about the 
neighbourhood. At the Fulham Oas- Works, which now belong to the same company, 
precautions of this nature are taken, and we believe with success. 

We are devoting our best attention to the subject of your letter, and hope shortly to 
send you a more general answer. 

(To witness :) In this letter you find no fault with the process as tax as 
the purifier is concerned, but what you do find fault with is the way 
they deal with it afterwards, in getting it into the barges ? 
Witness : Yes, the nuisance being not in the purifying procesi, bat in 



119 

removing the liihe from the porifving-box, and discharging it from cartri 
into barges, lying at the river quay. It was unprotected as it fell .from 
the carts into the barges* and on windy days it would be blown about and 
carried for a distance. I think the arrangements in use at the Fulham 
works might with advantage have been adopted. 

I see you speak approvmgly of arrangements at Fulham, and suggest 
that if they were earned out at Pimlico,l)he cause of nuisance would not 
exist ? — I do not mention that as m^ own knowledge, but it has been 
mentioned by a witness, that the lime is now thrown through a shoot into 
thQ barge, which, I think, is a very ingenious and excellent method. 

Mr. !Kound : Bromley comes next. On the ilth of January last you 
wrote to Mr. Phillips the following letter : — 

Having received from your superintendent at firomley station a notice that he irould 
open a lime purifier yesterday, we attended and intnessed the operation. 

We found that the refuse lime was emptied by manual labour into open trucks, which 
were drawn away and discharg^ed upon the waste land. In this process much agitation 
and exposure of the lime to the air were caused, and much dust was made ; the con- 
sequence being, naturally, the production of an offensive smell, which, no doubt, would 
be carried away by the wind. 

No precaution of any kind was taken to prevent this result, except bv sprinkling a 
little coal or ash-dust on the surface of the lime in the purifier, which did no good, as 
the lime was immediately stirred up again by the shovels of the men. 

X^e deposited lime was, we found, covered over with earth; and we do not think any 
nuisance arises therefrom. 

The works are situated in a very open neighbourhood ; the West Ham district, from 
whieh the complaints come, being two miles away. 

If it is found that this situation of the works does not relieve you from the necessity 
of using such precautions as are adopted at other works in more crowded neighbour- 
hoods, no doubt your directors will see the advisability of taking such precautions. 

I rather gather from that, that the cause of the nuisance was similar 
to what it had been at Piinlico — viz., getting the lime away. You say in 
this letter, " We found that the refuse lime was emptied by manual labour 
into open trucks." That was very much what you found before, I think ? 

Witness : No, it was not quite the same. In the case of the Pimlico 
works, the purifiers are under cover, and very well sheltered from the 
wind, so that the lime does not get blown about when it comes out in a 
dusty state during the operation of emptying the purifiers. At Bromley 
the purifiers are not so protected, and when lime is dusty, no doubt it is 
blown out, and may be carried to a very considerable distance. 

Can you offer any good reason why they should not be covered in both 
cases ? Do you think it is right that they should be covered ? — I think the 
principal reason is the expense. It is an additional expense to erect sheds 
over the purifiers. I know of no other reason. 

At all events, you think it is desirable that it should be done? — That, I 
believe, would be one mode of diminishing the risk of nuisance. 

Mr. Bound : That brings me to Fulham. Two days afterwards, you 
wrote a letter dated the 13th of January, to Messrs. Leigh and Pemberton, 
the solicitors for the Chelsea Vestry : 

We have given careful consideration to the statement in reference to the nuisance 
occasioned to the parish of Chelsea by The Gaslight and Coke Company's works at 
Fulham, wliich accompanied your letter to us of Nov. 11, 1876. 

"We have also paid several visits to the works in question, and have watcned the pro- 
cess of discharging the lirae purifiers and conveying away refuse lime. The arrange- 
ments in use for the last-named operation, by which the refuse lime is kept constantly 
under cover from the time when it is lifted out of the purifier till the lading of the barge 
in "which it is removed has been completed, seem to be good, and to be carefully carried 
out. We believe that no nuisance is caused during this operation. 

The process used for emptying the purifying-box has recently been improved by the 
introduction of a plan which Mr. Evans, formerly the engineer, and now a director of 
the gas company, states that he employed successfully before the discovery of the use of 
o.xide of iron as a purifying agent to prevent nuisance from arising from the refuse lime. 
Before the lid of the purifier is raised, air is drawn downwards through the vessel, and 
thence expelled through a large biick trough filled with oxide of iron. BjT this means 
both the foul gas which filled the purifier is rendered innocuous before it is allowed to 
eseapt*. and also the sulphuretted hydrogfen, which the lime gives out, especially when 
in a ni )i-«t condition, on its first exposure to the air, is arrested. 

. Our observations, however, at Fulham and at other works, lead us to believe that the 
prbieipal source of the nuisance which is liable to arise from purification by linie is hot 
» ^edQS efluvium, but the refuse Ume itself, lyhich exists, wneh in a dry condition, as 
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an ezeeedinply fine dust. Where, as at Fulham , the purifiers are not enclosed, but stand 
in the open air, and their contents are exposed 4o the ^ind while being trodden upon by 
the woikmen and shovelled into bags, this dust rises and is carried away so abundantiy 
that the clothes of a person sUnding at some distance to leeward are thickly powdewd 
by it, abd acquire a more persistent smell than would be caueed by exposure to gaseoai 

effluvium. ... * »u 

It is to this dust, carried as it easily may be to distances of a mile or more from m 
works, that the nuisance complained of in Chelsea is probably due. 

The remedy seems obvious— namely, either to enclose the purifiers so as to shelter 
them altogether from the wind, or to lay the dust by watering each layer of lime 
sufficiently to damp it through before it is stirred by the workmen. 

This latter process, as being immediately applicable, we have recommended to the 
superintendent of the works, advising also that he should employ the down draughtof air 
suggested by Mr. Evans, not only previous to the raising of the lid, but al30 throughout 
the operation of emptying the purifier. We have also recommended that the labour of 
emptying should, as far as possible, be so systematized that the workmen should deal 
successively with different sections of each layer, keeping covered over the remanmj 
sections. This plan has the further advantage of concentrating the down draught of air 
upon that area on which the lime is being disturbed. 

Our recommendations have been adopted by the company, and the mode of working 
just described has been in use for the last two or three weeks. During this time m 
have thrice visited the works, and we believe that if this mode of working is carefully 
adhered to no further nuisance will be occasioned. 

It must, however, be borne in mind that purification by lime is not the only operation 
in the manufacture of gas which gives rise to unpleasant smells. On the occasion of 
our last visit to the works, on the 10th inst., the superintendent stated that some com- 
plaints had been made to him recently ; but he also mentioned that he had recently 
emptied a large scrubber— a vessel through which the gas passes before it enters toe 
purifiers, and charged with coke— which had become clogged with the tar and other 
impurities removed from the crude gas. 

We would say, in conclusion, that although it is undoubtedly easier to conduct the less 
complete purification of gas by means of oxide of iron without occasioning nuisance, 
than so to conduct the more complete purification by means of lime, we believe the 
latter to be practicable if proper arrangements are made, and sufficient vigilance u 
exercised. 

it is not our province, neither are we in a position to give to the company such engi- 
neering or chemical advice as they need to discharge properly their responsibility in this 
matter ; but we can see far enough into the question to make us believe what the Vestxy 
of Chelsea express as their hope that " some method might be found of obviating the 
nuisance without sacrificing the purity in the gas." 

It appears your attention was drawn to certain cases, and yon suggested a 
remedy. The company adopted that remedy, and since then you have 
thrice visited the works, ana believe that if tnat mode of working is care- 
fully adhered to, no further nuisance will be occasioned. Has there been 
brought under your notice any instance of complaint, upon the ground of 
nuisance, since that date at those works ? 

Witness : I have not heard anything about it since. I might say that 
on these occasions I spent several hours in the works, and walked round 
and round, and stayed for a long time to leeward of the purifiers that were 
being emptied, so as to form the best observations I could of the amount 
of elliuvium escaping from the lime, and, on those occasions, I have satis- 
fied myself that when those precautions were being taken, even in the 
immediate neighbourhood of the purifiers, there was nothing offensive. 

The Committee : Seeing the evidence we have had to-day from Lord 
Charles Thynne, of his having experienced a nuisance up to the present 
time very badly, your explanation would be that they have discontinued 
the precaution ? 

Witiiess: Or that the nuisance was due to some cause other than 
lime purification. I am strongly of opinion that gas-works are bad neigh- 
bours apart from lime purification. 

Mr. Bound said he had exhausted the matter as far as he thought 
necessary with regard to those {particular cases. With regard to the 
general question, he would begin with a letter dated the 11th of December, 
which the Board of Trade addressed to the Eeferees, and which was as 
follows: — 

With reference to the enclosed correspondence which has been transmitted to this 
department by The Gaslight and Coke Company, I am directed by the Board of Trade 
to make the following observations :— 

There appears to Im no doubt, from the information contained in this correspondence, 
that a nuisance is created by the present system of the purification of gas by means of lime. 

It is also clear, from the terms of The Gaslight; and Coke Company's Act, 1876, that 
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the amount of freedom from sulphur impurity which the Gas Beferees are to prescribe 
is made subject to the condition that a nuisance is not created thereby. The only ques- 
tion, therefore, appears to the Board of Trade to be whether the company can restrict 
this impurity to the amount required by the Beferees, without creating a nuisance. 

I am directed to request that the Beferees will state whether, in their opinion, the 
maximum amount, as at present fixed, of sulphur impurity with which gas supplied by 
the company shall be aUowed to be charged can be maintained without creating a 
nuisance. 

If, in their opinion, such a maximum cannot be so maintained, I am to suggest, for 
the consideration of the Beferees, whether the maximum should not be increased. 

The correspondence being in original, I am to request that you will be good enough to 
return it to the secretary to the company when you have done with it. 

I am also to request that you will furnish the Board of Trade with a reply to this 
letter at your earliest possible convenience. 

That was an important letter, because the Board of Trade had thrown 
it upon the Beferees to report to them whether the company could restrict 
its impurity to the amount required without creating a nuisance. 

Mr. Michael : Now we have come to the general question, would you 
have any objection, in order to shorten the matter, to go back to the letter 
of the 11th of November, 1876, written by Mr. Phillips to Mr. Vernon 
Harcourt ? 

Mr. Round said he had not read the letter, because there was a request 
at the end to treat it as a private communication ; but the witness stating 
he had no objection to its being made public, it was read, and was as 
follows : — 

I trust you will pardon my troubling ^ou uno£5cially on the subject of the lime purifi- 
cation, your determination as to which is the subject of much anxiety to the directors. 
I am privately informed that the Shoreditch and the Fulham parish authorities are 
resolved to indict us if the annoyance to wiich they were recently subjected, and which 
our engineers say they cannot prevent is repeated. The directors feel that they would 
place themselves in the wrong were they to disregard your instructions, but ihey are 
seriously contemplating an application to Parliament for a Bill of Indemnity against 
the consequences, and I yesterday received instructions to prepare a notice for such a 
Bill. I earnestly trust that between this and next Friday you and your colleagues may 
have seen your way to a definite answer to my application for a 40-grain maximum, and 
that it may be such as to relieve us from all the great trouble and cost of another 
parliamentary fight. Do me the favour to consider this a private communication. 

(To witness :) You did answer that letter, I think ? Do you recollect teUing 
them that you could not accede to this application for a 40-grain maximum ? 

Mr. Michael : I do not think Mr. Vernon Harcourt did that. He sent 
a letter on the 11th of November, signed by himself and Dr. Pole, which 
eeeins to be the answer. 

Witness : I do not remember whether I sent any other. 

Mr. Bound : We will take it as a fact that you received that application 
from the company. 

Witness : I should think I sent Mr. Phillips an answer. 

Mr. Bound : Here is your answer, apparently written on the same day. 
This is the letter written by you to Mr. Phillips : — 

As a strong opinion has been expressed to us by yourself and Mr. Evans that the 
sense of tlie public is changed with regard to the sulphur impurity in the London ^as, 
and that they no longer care to have the maximum kept low, we think it right to t-end, 
for your and Mr. Evans's consideration, a copy of a memorial dated the 4th of November, 
which has been presented by the Corporation of London to the Board of Trade, and 
forwarded by the Board of Trade to us. 

Mr. MICH.VEL : Those letters crossed — that is not the answer. You did 
write on the same day, but your absolute answer was written from Oxford 
on the 13th ; and signed by Dr. Pole and yourself ? 

Witness: Probably. 

Mr. Bound said the memorial mentioned was sent to the Beferees by 
the Corporation of London, expressing great anxiety that they should 
adhere to what they had already prescribed; but he did not know that it 
was necessary for him to read it. It was a fact that pressure was put 
upon the Beferees. 

The Chairman : Bead that part which gives the grounds of objection, 
whatever they may be. 

Mr. Bound said tbe memorial was signed by the town-clerk, and was as 
follows :— 
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The Gas and Water Committee of the Corporation of London have rec«iTed a notifi- 
cation from the Oas Beferees as to the amount of sulphur impurity, oliier thui sol- 
phuretted hydrogen, to be allowed in 100 eubic feet of jraa, and raising the maximniti 
from 15 and 20 grains for the winter half year 1876-7. The iSrd section of The Gaslight 
and Coke Company's Act, 1876, provides " that if on any day the gas supplied by the 
company is of less purity than it ought to be under the Act, the average of all the test* 
ings under the Act on the preceding and on the following day shall be deemed to repre- 
sent the purity on that dajr," and the committee tJierefore think that, considering the 
results of the testings during the last year, and the taking of the average for testing 
upon three days, in case of excess of sulphur, instead of the testing of one day, it is 
very undesirable and unnecessary that the maximum for sulphur should have been in- 
creased even during the winter months. I have therefore, been directed to request yon to 
bring this matter under the notice of the Board of Trade, in order that the attention of 
the Gas Referees may be called thereto. 

It appeared that the Beferees had increased the maximum of sulphur, and 
had allowed 25 grains in the winter, and the corporation said the j thought 
it very undesirable and unnecessary that the maximum for sulphur should 
have been increased during the winter months ; therefore, it was putting 
pressure upon the Referees to say : " Do not hy any means accede to the 
application made by the company." 

Mr. Michael : I now want the letter dated Nov. 13, and sent from 
Oxford. 

Mr. Round : This is it : — 

I have been once to the Shoreditch works since I saw you, and am going agidn 
next Thursday. I hope then that my colleagues and I will be able to witness the opera* 
tion of the opening of a purifier from the beginning, and to judge, to the best of my ability, 
'Whether it is productive of nuisance, and whether it is managed as well as possible. [ 
am sorry to hear that at Fulham, also, you have been threatened with an indictment for 
nuisance. I have often visited those works, and have thought that, though purifica- 
tion was carried on under great difilcuhies, owing to the very small size of toe purifiers, 
the management of the refuse material was satisfactory. 

Mr. H. Clark spoke to me of his desire to adopt a process of Hills, which is in use at 
the South Metropolitan works, by which gas is purified from carbonic acid, and Sulphu- 
retted hydrogen by washing with ammonia obtained from gas liquor. The process is excel- 
lent in principle, and I hear that it answers welt. Either this process, or that which 
Mr. Patterson claims, of using a distinct set of lime purifiers to stop carbonic acid, would 
efiect the important object of reducing the quantity of foul lime necessary to keep down 
the sulphur in gas to small proportions. 1 believe the quantity of lime which is pro- 
duced on the system Mr. Clark now follows is eight or ten tin:cs as great as is required 
for reducing the sulphur. If the heating process which w»sthe subject of my experi- 
ment at Horseferry Koad were carried out, the production of foul lime would be dis- 
pensed with altogether. 

Personally I look upon the process of lime purification as commonly conducted as 
very unsatisfactory. ' It is difficult to conduct it without causing nuisance. The 
refuse material seems of little or no value, and it must become continually harder to get 
rid of it. Better processes have been suggested, and I think that gas engineers ought 
to be able to bring some better process into use. Certainly the conclusion which you 
urge, that the attempt to keep the sulphur down to a low point should be given up 
altogether, is one which those who have taken the question up on the part of the con- 
sumers are not likely to acquiesce in. 

Mr. Michael : Now we come to the letter of the 5th of March, 1877. 
Mr. Round read the letter, as follows : — 

On the 1 1th of December last, Mr. Calcraft sent us, in a letter marked £. 8720, some 
correspondence transmitted to the Board of Trade by The Gaslight and Coke Company 
respecting certain nuisances stated to be caused by the system of lime purification. 

Mr. Calcraft remarked that there could be no doubt that a nuisance was created, and, 
after referring to the Act of Parliament, requested us to state whether, in our opinion, 
'* The maximum amount, as at present fixed, of sulphur impurity with which the gas 
supplied by this company shall be allowed to be charged, can be maintained witJhout 
creating a nuisance!" 

In answering this (question, we wish first to call the attention of the Board of Trade 
to some facts in the history of the purification of gas from sulphur. 

For nearly 80 years after gas was first used for illumination, the process universally 
and exclusively adopted to purify the gas from sulphur in all its forms consisted in 
bringing it into contact with lime, which was* sometimes suspended in water, and some- 
times in a solid state. The lime so used became fouled, and was liable, if eipposed 
fi-eelv to the atmosphere, to give off offensive pffluvia; but during this period, by the 
careful management of gas engineers, the mauulactureappudrs to have gone on generally 
without impediment. 

About 28 vears ago another purifying agent was discovered— namely, oxide of ihin. 
^his had the advantage over lime, that it was cheaper (as it could, after being fouled, 
be revivified and used again), and that the efiluvium when it was exposed to tke air 
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was lees offensite than that from refuse lime. For this reason oxide of iroa gradually 
came to be snbstitoted for lime in many sas-worics, particularly in those of large sise* 

In process of time, hoivever, as methods of testing gas improved* it was found that 
although oxide of iron completely removed from gas the most important sulphur 
impurity — namely, sulphuretted hydrogen, it still len an amount of sulphur in other 
forms, vatyiog from 25 to 40 grains per 100 cubic feet of gas. 

It will be recollected that the presence in gas of this amount of sulphur attracted 
considerable attention about the time that the Board of Oaa Referees was first estab- 
lished, and formed the subject of several reports made by the Beferees to the Board of 
Tr4de. 

The present Beferees were appointed in 1872. Our first step in the matter was to 
hold a meeting with the engineers of the Chartered Company, and discuss the subject 
fully with them, after which, with Uieir assent, we fixed, in our notification for 
September, 1872, a maximum for the works at Bow and Beckton. " where lime could be 
freely used," of 20 grains, leaving the amount for other works still undetermined. 

We carefully considered the question of possible nuisance from the use of lime in 
urban stations ; we made ourselves acquainted with what was done elsewhere, and we 
found that the use of oxide was by no means common in the gas-works throughout the 
country. We were informed that in many large towns lime was still used ; and in some 
which we visited we found that no nuisance was thereby caused. 

We had, at the same time, abundant evidence that the public anxiety for a more com* 
plete removal of sulphur, which had found expression in the Acts under which we wert 
appointed, had not abated. Accordinglv, on March 31, 1873, we gave notice to the 
companies that on the 30th of June we should require gas from all works to conform to 
the standard of a maximum of 20 grains. 

As the time approached, the companies represented to us that their arrangements for 
the use of lime were not perfected, and on the 30th of June we had an interview with 
Mr. Chubb, the Secretary of the Imperial Gas Company, and we copy from our minute* 
book a statement formally made to us by him :— 

** Mr. Chubb stated that the Imperial Oas Company had now become convinced (and 
they folly admitted the fact) that by means of lime purification the •ulphur could be 
kept down, and that by clearing the gas of ammonia the nuisance could bo prevented, so 
as to render the lime process practicable at any of their works. But thev had difficul- 
ties from the limited extent and defective arrangements of their purifiers, and they 
asked an extension of time to enable them to make the necessary additions." 

Mr. Chubb convinced us of the reasonableness of his appeal, and on the same day we 
issued the following notification, raising the maximum at urban works to 25 grains:— 

" 17, Buckingham Street, Adelphi, W.C.j June 30, 1873. 
*' The Oas Beferees have to make the following announcement as to the * sulphur 
maximum.' For gas made at Beckton and Bow the maximum shall remain fixed at 20 
grains. But the Beferees have determined, in consideration of various difllculties which 
the gas companies have encountered in attempting to reduce the amount of sulphur 
below 20 grains at works less favourably situated, to allow at these works, from this 
date until the 30th of September, a maximum of 25 grains. During the winter half year 
it is the intention of the Beferees, in further consideration of the increased quantity of 
gas which the companies have to make, to raise the maximum to 30 grains. But the 
Beferees wish it to be understood that they sanction these msxinia for ttie periods 
named onlj because it appears that at several gaji- works the purif ) ing apparatus is on an 
insufficient scale, and in the hope that the time thus granted will be used bv the com- 
panies in making such additions and improvements as will secure to the public a higher 
standard of purity for the future." 

The board will recollect, as an evidence of the public feeling on the subject, that this 
concession was complained of by the authorities of the City in strong terms. 

After carefully watching the operation of the system of purification by lime, we were 
so satisfied wiUi the results obtained that in the stimmer of 1875 we ma<le a further 
reduction of the maximum. The companies made no earnest objection to this, but ex- 
pressed an anxiety lest we should press them further, which we assured them, in the 
present state of knowledge and practice on the subject, it was not our intention to do. 

The following table inll show the maximum amounts fixed by us for all the works 
under onr control during each half-yearly period since September, 1872. The increase 
for the winter months is on account of the larger make of gas, and the consequently 
greater difficulty of effecting the purification. [The table referred to was given in the 
early portion of the witness's evidence.] 

Daring the first four years the complaints of nuisance were comparatively few and 
unimportant; bnt within the last half ^ear they have become more senous and general. 

The pajpera you have sent ns contain four sets of complaints in regard to the works 
at BhonmUth, FSmlieo, Bromley, and Fnlkam, respectively. We knew nothing of the 
Fimlieo and Bromley complaints till we received yonr letter ; but we have now inqnired 
into all, and hare reported to yon on each separately. 

The Shovediteh complaint jon will find reported on in onr letter to yon of the 22nd of 
Korember, 1876. The principal eoaplaint had arisen from an accidental temporary 
caoie, wldch had eeased ; the inhabiunts of the neighbourhood had no longer any 
grienmee to urge, and although there was some bad smell given off, this was canssd 
by tlfte net feet OT propar preeajBtioBa. 

In the rindieo ease our report to yoo of the 4th of Jaatisry iMt shows that there 
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was reas .n ble ground of complaint* but that in ibis instance also the nuisance was 
clearly due to the company's imperfect arrangements for the removal of the foul 
lime. 

A copy of our report on the Bromley cnse vras sent to you of the 22nd of January. 
The works are in a very open neighbourhood, but we found that no precautions were 
taken in emptying the purifiers, and thus the smell was probably carried to some 
distance. 

On the Fulham case we reported to you on the 22nd of January. At this station 
various well-considered precautions we're taken in the removal of the lime, and, no 
doubt, with good effect. But the actual procefss of emptying the purifiers we found 
less satisfactory ; we suggested some improvements, and we saw no reason to doubt the 
possibility of avoiding nuisance if proper care were used throughout. 

At each of these stations, except Pimlico, the purifiers stand in the open air, a posi- 
tion which must lead to the spreading, by the wind, of the dust and vapours evolved 
during the emptying of the purifiers. In works where the purifiers are enclosed in a 
covered building, or shed, this effect is almost entirely prevented. 

We have reason to believe that in some instances the nuisance has been due to causes 
independent of the lime purification ; and we need hardly point out how very easily, by 
relaxing the necessary care in any department of the manufacture, nuisance may arise. 
We believe, moreover, that much more lime is used than is requisite for the purpose 
of removing sulphur. At least nine>tenths of the lime employed serves another useful, 
but quite distinct purpose— that of removing carbonic acid, and thus improving the 
illuminating power of the gas. If other means (such, for example, as are now in use at 
the South Metropolitan Gas- Works), should be found available for the removal of car- 
bonic acid, the discharging of a lime purifier would be a much less frequent event, and 
might be conducted in a more leisurely and careful manner. 

It is not denied, however, that the refuse lime is offensive, and that if care be not taken 
the offensive smell may be carried to some distance. But it is surely nothing new to 
have to deal with offensive materials in large gas-works. If great care were not used 
with regard to their products and other processes of gas manufacture, intolerable nui- 
sances would be occurring continually. But it is part of the duty of intelligent engineers 
and managers to ptevent these nuisances ; as a rule, they succeed in doing so, and the 
removal of refuse lime need form no exception if proper skill and consideration were 
brought to bear. 

But we ourselves look on the use of lime for the reduction of the sulphur compounds 
as only a temporary expedient. Other less objectionable processes have been proposed 
which give great promise, and which probably only require energetic and skilful trial 
to come into successful use. And no doubt others may be discovered if the attention of 
gas chemists and engineers is earnestly directed to the subject. 

We believe The Gaslight and Coke Company are at a considerable disadvantage in 
regard to their engineering. It might naturally be expected that a i^as company sup- 
plying more than half of London, and having about £7,000,000 of capital, would have 
some eminent responsible and active head engineer to direct and control their scientific 
and manufacturing arrangements. But there is no such officer. Mr. Evans (whose 
great knowledge, ability, and experience are known to the Board of Trade as well as to 
ourselves) no longer occupies this position ; and the management is in each case left to a 
local superintendent of the special place of manufacture. 

We have no reason to doubt the competency of these gentlemen for the positions they 
hold ; indeed, we know some of them to be men of ability. But we notice among them 
a singular diversity of opinion and practice, and some disinclination, perhaps natural, to 
cope with a problem new to their experience. 

They have expressed their readiness to try any suggestions made by us ; and we have 
pointed out some of the more obvious defects in the processes we have seen ; but it is 
not our province to act as the company's engineers or chemical advisers. The absence 
of any well-qualified technical head with whom we could communicate on the general 
problem has been a source of continual inconvenience, and we are convinced that if the 
subject were earnestly taken in hand by a person so qualified, all the difficulties attending 
it would soon disappear. 

It is clearly the intention of the Acts now in force that the gas companies shall be 
required to reduce the amount of sulphur in all forms, as well as wholly to remove sul- 
phuretted hydrogen. The question we have had to decide is, how far this amount can 
be reduced, considering what is reasonable, and especially the neccessity of avoiding 
nuisance. 

It will be seen from the preceding statement that, until the sudden outbreak of com- 
plaints of nuisance during the past half year, we had no reason to doubt the possibility 
nf maintaining the standard of purity which we have prescribed, and now that we have 
inquired into the mode of working, wherever complaints of nuisance have arisen, we are 
still of opinion that this standard may be maintained without injury to the neighbourhood 
of the works, if a reasonable amount of skill and care is employed. 

By the Bill which The Gaslight and Coke Company have brought before Parliament, 
in order to free themselves from the obligation to remove sulphur compounds other 
than sulphuretted hydrogen, the question is raised whether the purification of gas to 
the extent now practised is worth the trouble it entails. It is a question of the balance 
of advantages between a more complete purification, attended by a greater risk of local 
nuisance and a somewhat greater cost, and, on the other hand, a less complete porifica* 
tion at less cost, and with less risk of nuisance. 
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While admitting that there is mueh to be said in favour of the view that the pre- 
sence in gas of the small amount of sulphur which lime purification removes is oi no 
great consequence to the consumer, we are still of opinion that it would be a measure of 
questionable expediency to relieve the companies altogether from the obligation to make 
and supply gas as pure as can reasonablv be required, because the main inducement to in- 
vention and effort in this direction would thus be removed. 

Mr. Bound (to witness) : I see that you attach considerable im- 
portance to the fact that at each of the works you have to deal with a 
different engineer, and you suggest that if there was one chief engineer 
who would prescribe what was to be done at all the different works, 
the business would he much facilitated in this matter ? 

Witness: We found that the same problem, which is the removal of this 
foul lime without the creation of a nuisance, was treated differently at 
different works ; and we thought that at some works one part of the pro- 
cess was well managed, and at other works another part, and in some 
csases scarcely any precautions we considered were taken ; and we thought 
that if the precautions which were used for the different parts of the opera- 
tion at the different works were combined and generally applied, the nui- 
sance would be avoided. 



Feiday, May 11. 
Mr. Harcourt recalled. 

Mr. Pope said his learned friend had asked him, though he was on the 
other side, to read some letters which it was desirable should be before 
the committee. The first was dated Jan. 16, 1877, and was from Mr. 
Phillips to the Gas Beferees : — 

The observations on the statement of the vestry of the parish of Chelsea, with 
reference to the alleged nuisance arising from the company's station at Fulham, which, 
in obedience to the re(|uest contained in your letter of the 18th of November last, I have 
to make, and with which I may couple those in connexion with other stations of the 
company which have been the subject of public complaint, are very few. 

Prior to the year 1860 g^ companies were in the habit of purifying their gas from sul- 
phur compounds by means of lime, which is, no doubt, the most effective a^ent for the 
purpose ; but the annoyance to the public caused bv its removal induced this and other 
companies to abandon it, and to adopt the somewhat less efilcient, but also decidedly 
less offensive, process of purification by oxide of iron. 

Subsequently to 1868 the higher standard of purity required by the Gas Beferees, 
appointed under the general Act passed in that year, necessitated a return to the employ- 
ment of lime, for the use of which this company has expended, and is now expending, 
very large sums of capital on the additional plant required ; and wherever the purifiers 
have been adapted to the views of the Oas Beferees and brought into action there, as 
the evidence of the City Gas Examiner shows, the company has successfully and 
uniformly maintained the high degree of purity which the Gas Beferees have enjoined. 

I venture, however, to submit that section 36 of the City of London Gas Act, 1868, 
which is re-enacted by section 30 of The Gaslight and Coke Company Act, 1876, has 
been insufilciently regarded by the Gas Beferees, because, although no q^uestion exists 
as to the ability of the company to obey the notification of the Beferees, either theoreti- 
cally or practically, it is manifest from the complaints in the neighbourhood of those of 
the company's stations which are nearest to densely populated districts, or to houses of 
a superior class, that the process necessitated by the present prescribed standard of 
purity is not without annoyance to the inhabitants ; and of this fact, notwithstanding 
that it is disputed by the Gas Beferees, the officers and servants of the company, as well 
as the public, have the evidence of their own senses. 

These complaints, as they have arisen, have been reported to the Gas Beferees, who 
have made many suggestions which have been immediately acted upon by the com- 
pany's engineers, with a view to check the exhalations which arose from foul lime in 
the course of removal from the purifiers, but they have in no instance tended either to 
remove or even modify the evil ; and it is now abundantly clear, first, that the standard 
of purity required by the Gas Beferees is practically unattainable except by the employ- 
ment of lime as a purifying agent; and, secondly, that nuisance to the neighbourhood in 
which the works are situated is inseparable from its use. 

The directors, therefore, renew their application to the Gas Beferees to exercise the 
powers vested in them by clause 31 of The Gaslight and Coke Company Act, 1876, and 
to fix such a maximum (say, 40 grains) for -sulphur as is compatible with the use of an 
inoffensive purifying agent. In the event of their declining to adopt this suggestion, the 
directors appeal to the Gas Beferees to apply to this company the regulation now im- 
posed upon the Commercial Company— viz., that the amount of sulphur impurity to be 
found in the company's gr&s he simply recorded, pending the result of an application to 
Parliament on the subject in the ensuing session. 
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We have to acknowledge the receipt of your letter of the 16th of January. We regret 
that we cannot concur in the opinion you express— that nuisance to the neighbourhood 
in which the works are situate is inseparable from the use of lime. The reason why no 
maximum for sulphur has been imposed hitherto on the Commercial Gas Company it 
simply that their preparations for lime purification are not yet completed. 

That letter was signed by the Gas Bef erees. The next was dated March 88, 
1877, and was from Mr. .Phillips to the Beferees : — 

The directors of this company met specially to-day to receive from the dqtutatiQa of 
their number who waited upon you on Monday last, the 19th inst.* a repcnrt of their 
proceedings, and they hopea also to be favoured with your reply to the propovitioii 
then submitted, for such an exercise of your statutory powers as could aomxt of the 
avoidance of a most costly parliamentary inquiry. They are disappointed at having u 
yet received no answer from you, and I am instructed to request that any commumin- 
tion you may be pleased now to make to them on the sul^^t may be in my bands piior- 
to Thursday next, the 29tti inst., on which day they will hold another special meetiag 
to determine the course of action which they will adopt on the re-assembling or 
Parliament after the Easter recess. 

To that the Beferees replied on March 26, 1877:-— 

Dear Sir,— We are surprised to learn from your letter of the 28rd inst. that your 
directors expected from us a letter in reply to the conversation which passed when your 
chairman, deputy-chairman, Mr. Evans, and yourself, were g^od enough to come here 
last Monday. We are unable to send a reply, for the reason that no definite proposal 
was laid before us. Mr. Kichards spoke of a desire to bring about some oomprmnise, 
and Mr. Evans named 30 and 35 grains of sulphur per 100 cubic feet of gas as' maxima 
with which the company might be content. Mr. Browne was of opnoiion that no 
maximum lower than 40 grains would effect what he desired, and you reftored to a* 
former request for that maximum, and appeared to share Mr. Browne's optnion. 

Our letter to the Board of Trade in reply to the question, " Whether, in our opinion, 
the maximum amount as at present fixed of sulphur impurity with which gas supplied 
by the company shall be allowed to be charged, can be maintained without causuig a 
nuisance," was read, not having been seen before by your directors, and yon stated 
more than once that what you thought best was that your deputation should retire and 
consider that letter. The letter does, in effect, contain our answer ; but if you have 
any further proposal to make to us, and will place it before us in a definite form, we 
will consider it at once and send you a definite reply. 

We desire to add that we sincerely regret the expense to which your company may be 
put in endeavouring to free itself from the existing regulations respecting the purloca- 
tion of gas flrom sulphur. But we must remark, first, that we have not amred the 
standard prescribed by us since March, 1875, or that we are not responsible for the need 
of amending your Act of 1876; and, secondly, that we should be ^together exoeeding 
our proper executive ftmctions if we were in effect to annul these sections of toot Act 
which you have now proposed to Parliament to cancel by fixing a maximum oi sulphur 
impurity so high as to be inoperative. 

That was signed by Mr. Vernon Harconrt and Professor Tyndall. The 
reply was dated the 26th of March, and was from the secretary of the com- 
pany to the Gas Beferees : — 

I am instructed by the directors to acknowledge the receipt of ypur letter ef the 
26th inst. Thoy regret that the proposition submitted to you at their interview was 
not made so clear to you as they thought it hud been. The propo«d made, and to 
which they looked forward for an answer, was that you should exercise the power 
vested in you, and extend the maximum of sulphur to 40 grains. Mr. Evans, it is 
true, did mention that he, in his experience, thought that possibly we might be safe 
from penalties with a 35-grain maximum, and that even at 30 grains it would 
be worth while to make the experiment. But the proposal to which the dircctorf 
hoped to have an answer was, that you should extend the limit to 40 grains, and the 
resaXt of the interview was that they anticipated that you would either accede to that 
maximum, or propose to extend the limit to 35 grains positively, or that you would 
suggest a temporary maximum of 30 grains by way of experiment. 

Then on the 4th of April came a letter signed by Mr. Vernon Harconrt 
and Professor Tyndall :— 

In reply to ^our letter of the 29th ult. we regret to have to state that we do not think 
ourselves justified in prescribing for the summer half year, upon which we have Just 
entered, a higher maximum of sulphur, with which gas supplied by the company shall be 
allowed to bo charged, than has been in force during the corresponding period of the two 
previous years. 

That obyionsly closed that part of the correspondence, and then came the 
letter of the 7th of April from Mr. Phillips to the Secretary of ^e Board of 
Trade :— 
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I am ingtrnoted to acknowledge the receipt of yonr letter o^ the 19th alt., tranBmittin|[ 
for the information of the Ctonrt of Directors of this company a printed copy of corre- 
MMmdenoe between the Board of Trade and the Gas Beferees, relatiTe to the removal of 
Bttlphnr impmity from gas, in which correspondence is fomid yonr letter of the llth of 
December, 1876, stating that " there appearing to be no doubt that a nuisance is created 
br the present system of tiie piiriflcation of gas by means of lime,'* and as *' it is also 
clear fixmi the tf»niis of The Gaslight and Coke Ck>mpany's Act, 1876, that the amount 
of freedmn from sulphur impurity, which the Gas 3Seferees are to prescribe, is made 
aabject to the oondinon that a nuisance is not created thereby, the only question, tnere- 
ibre, appears to the Board of Trade to be, whether The Gaslight and Coke Company can 
xestriot this impurity to the amount required by the Referees without creatmg a 
nuisance; " inqmring also, whether the maximum amount as at present fixed, of sulphur 
impurity with which gas supplied by the company shall be allowed to be charged, can be 
maintained without creating a nuisance ; " an4 suggesting, for the consideration of ^e 
Beferees, ** if, in theb opinion, such a maximum cannot be so maintained, whether the 
maximum should not be Increased." The correspondence also includes the letter of the 
CHu Beferees, dated the 5th ult., which is their reply to your letter. 

It is desirable that I should state that on the 16th ult. the directors, unacquainted 
with the correspondence above alluded to, deputed three of their number, viz.:— the 
Honourable Bichard Howe Browne, Governor, Mr. £. V. Bichards, Q.C., Deputy- 
GoTemor, and Hr. Evans, late Gas Beferec, and till recently the company's engmeer- 
}n-ehief, to wait upon the Gas Beferees, and discuss with them the sulphur question 
taken in eonnexion with the 30th section of the company's Act of 1876, quoted by you, 
with a view to ascertain whether, by inducing the Beferees to conc^e an increased 
maximum, it were possible to obviate the necessity for the very costly inquiry whion 
must be entailed by the prosecution of the company's Bill now before Parliament oearhig 
upon that subject. 

The deputauon, still ignorant of the communications above mentioned, by appoint^ 
ment attended the Gas Beferees on Monday, the 19th ult., and propoimded the views 
of the court, that the existing sulphur maximum should be extended. Tbe Gas 
Beferees met the proposition made to them by a reference to their letter of the 5th ult. 
to the Board of Trade, which was then read for the first time to the deputation. 

The directors thereupon restated the object of their application, to which the Gas 
Beferees have since expressed their indisposition to accede. 

It is therefore, in the opinion of the court, desirable to examine some of the 
allegations contained in the Gas Beferees letter, and to communicate to the Board of 
Trade the court's views on them ; but, inasmuch as the directors and their officers will 
ahortlT most probably find themselves face to face with the Gas Beferees before either 
a Parmunentary CominittoB or a Court of Law, it is uxmecessary at the present moment 
to trouble you with categorical replies to the whole of the charges brought against 
them by the Gas Beferees, and they have therefore directed me in this letter to confine 
myself to points which will neither in one way nor the other materially affect the 
questilon at issue raised by the company's present Bill. 

In passing to more particular matters, it is necessary, in few words only, to advert 
to the op^in^ statements in the letter of the 5th ult., which the Gas Beferees 
designate as hutorical foots, which statements serve at the outset to show the very 
limited knowledge of the subject possessed by the Gas Beferees, and the smiQl pains 
they have been at to acquaint themselves with the history of gas purification. The 
directors are no tyros in the trade which they have undertaken, of gas suppliers to 
IfOndoU. Guided by the constant study of the traditions of the past, as well as by the 
matured experience which the daily conduct of the oldest and the largest gas company 
in the world has given them, the directors, acting in the double capacity of trustees 
for their shareholders and servants of tne public, have attained that '* practical 
knowledge and experience in the manufacture and supply of gas " which is not to be 
acquired by the mere student, nor perfected by laboratory experiments alone ; and 
wrmch, though explicitly ex^oined by the 29th section of the City of London Gas Act, 
1868, as the qualification for at least one of the number, is, according to the thinking 
of the court, possessed by no one of the three Gas Beferees. 

The Gaslight and Coke Company Act, 1876, by the 30th section, previously 
recited, requires that " the Gas Beferees shall from time to time ascertam with what 
degree oi purity the company can reasonably be re^uirej^ to make and supply gas 
continuously, without occasioning a nuisance to the neighbourhood in which the works 
are situate, and shall thereupon prescribe and certify the maximum amount of 
impuri^ in each form with which gas supplied by the company shall be allowed to be 
charged; " and, acting in pursuance of that clause, and upon tne best judgment which 
the/ possess in the matter, the Gas Beferees have fixed such a standard of purity as is 
practically unattainable, except by the employment of lime as a purifying agent ; and 
the directors now assert, and will at the proper time be prepared to prove, that 
"nuisance to the neighbourhood in which the works are situate" is, in the present 
state of sdentifio knowledge, unavoidable, if the requirements of the Gas Beferees are 
to be carried out. 

The Board of Trade will therefore observe that while the company are liable, under 
the general law of the land, to an indictment for nuisance, and to consequent penalties, 
if they do obey the injunctions of the Gas Beferees. they are, under the 51st section of 
the company's Act of last year, liable to a penalty of £100 a week for every one of their 
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nine manofkctoring stations if they do not. The inconsistency of snch a position is at 
once apparent. 

Up to the present time the company have implicitly obeyed the instructions of the Gas 
Beferees, and the result has at times been an amount of annoyance to the public which 
the directors do not feel justified in disregarding. Since the complaints of nuisance 
first arose, the Gas Referees have, very properly, and in the exercise of their daty, 
repeatedly, and at all hours, with and without notice, visited several of the company's 
stations, and investigated the processes of manufacture and purification, with a view to 
detect, if possible, any error in manipulation to which nuisance might be attributed. 
They have in every instance received from the company's eng^ineers the very fullest 
information and co-operation. They have fh)m time to time made their own sugges- 
tions for the abatement of the evil. Those suggestions have, to the very last letter, and 
by the express injunctions of the court, been acted upon by the company's engineers ; and 
not in the spirit, as insinuated by the Gas Referees, of a wish to frustrate them, but 
with the honest and sincere desire to render even the most unpromising suggestion a 
success. In no one instance has success resulted ; and the Gas Referees, unable then- 
selves to cure the evil for which they alone are responsible, are therefore driven to the 
course of laying ut the door of the company's engineers a want of " properskill and 
consideration." 

*' Other processes'* than the use of lime purifiers, say the Gas Referees, " have been 
proposed which give great promise, and which probably only require energetic and 
skilful trial to come into successful use." Notably, and pre-eminently, among these 
*' other processes" stands the process which, in deference to the express^ wisb of tiie 
Board of Trade, the directors permitted one of the existing Gas Referees to make the 
subject of experiment at this station in the years 1874 and 1875. This experiment, 
which had the benefit of trial under the sole control, supported by all the " energy " 
and *' skill " of the gentleman in question, underwent a variety of changes, chiefly from 
bad to worse— lasted during a period of nearly eighteen months— coat this company, at 
whose expense it was carried out, nearly £3000, and terminated in signal failure. 

The directors would willingly have refrained from entering upon personal questions, bat 
thev cannot but remark the inimical spirit which characterizes the letter of the Gas 
Referees and its general inaccuracy of statement, as well as the personality indulged in 
by them at the expense of the company's engineers. The directors have, therefore, no 
alternative but to defend their own management and the ability of their scientific officers 
as they best may. 

The Gas Referees know little of the constitution of the Court of Directors upon whose 
management they cast imputations, or they would be aware that Mr. Evans, the 
company's late engineer-in-chief, ** whose great knowledge, ability, and experience are 
known to the Board of Trade as well as to themselves," now occupies a seat on the 
court, of which he is the trusted adviser, and who, from his additional experience as a 
former Gas Referee, is able to weigh the edicts of the present body of Referees, and 
estimate them at their full value. 

The Gas Referees (although in dealing with this question they have not visited the 
whole of the company's stations, and have, therefore, had no sufficient, if any, oppor- 
tunity for testing the attainments of some of the engineers whom they disparage) 
express their belief that ** the company are at a considerable disadvantage in regard to 
their engineering." The company's engineers frankly and warmly confirm all that the 
Gas Referees say in praise of their former colleague, Mr. Evans ; but the directors are 
bound, in justice to those gentlemen who are still in charge of their works, to state that 
they are not sensible of the disadvantage alluded to, nor has the engineering of the com- 
pany in any way suffered since Mr. Evans accepted his well-earned seat at the court as a 
director of the company ; and they accordingly challenge the Gas Referees to show 
results of working in any other company, metropolitan or provincial, superior to those 
which are achieved by the engineers of this company. 

The Gas Referees are surprised ** that a gas company supplying more than half of 
London has not some eminent responsible and active head engineer to direct and 
control their scientific and manufacturing arrangements, Mr. Evans no longer occupy- 
ing this position," and they go on to lament "the absence among the company's 
existing engineers of any well-qualified technical head with whom they could com- 
municate on the general problem." The directors are of opinion that in working out 
this principle they, on their part, may fairly urge the advantages which would arise 
were the number or Gas Referees limited to one instead of three, care being taken that 
that one should be "competent" and "practical." In effect, the complaint of the 
Gas Referees amounts to this, that of the nine thoroughly practical, experienced, and 
well-qualified gentlemen who act as engineers of the company's stations, those with 
whom the Gas Referees have taken the trouble to communicate at all on this subject 
are found to hold opinions of their own, which, although cordially endorsed by the 
directors, including Mr. Evans, unfortunately do not always coincide with those o'f the 
Gas Referees. 

It is possible that, from the great and increasing magnitude of the company's 
operations, the appointment of an engineer-in-chief may one day become matter of 
expediency; but the directors, who deem themselves the best judges of the proper 
mode of conducting their own affairs, after more than once giving the question due 
consideration, have thought it well to refrain for the present from makmg such an 
appointment. It has not, however, occurred to them that any inconvenience, either to 
the company or to the public, can possibly result, notwithstanding the fact that, as 
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the Oas RetareM rerr Jmtly obMrre, ** it is not their prorinee to act as the eompaoy't 
engineers or chemical adTisers." 

As before stated, it is not the intention of the directors in this letter to ocoapy your 
time in the disoossion of roedfio points of manufoetore, Ac., which will ere long be 
fallv ai^raed elsewhere. They will now only draw the attention of the Board of l^ade 
to the following facts :— That in Paris, and, so far as they are aware, in every other city 
of the Ccmtinent, testing for sulphur compounds, other than sulphuretted hydrogm, is 
unknown ; that out of the many corporations or local boards which are now snpplymg 
gas in England and Scotland, one only is subjected to any additional restriction : and 
(which is most significant) that a reference to the draft Bill introduced in the session of 
1875, by the Metropolitan Board of Works and Corporation of London jointly, for them- 
selTes undertaking the supply of gas to London in competition with the existing gas 
oompanies, will show that the restrictions as to purity which they so labour to impose 
and enforce upon this company are, when they themselves are in the case, conspicuous 
by their absence. 

Witness: We did not attempt to write a reply to that document; bat 
there was one point in it which we thought might need explanation, and 
we endeavoured to explain it. 

The Chairman : I should say that last letter was not a judlcions way of 
asking a favour of the Beferees. 

Mr. BicHABDs: You will remember, sir, the letter to which it was a 
reply. 

Mr. Pope read the explanatory letter from the Beferees to the Secretary 
of the Board of Trade, which was dated April 20, 1877 :~ 

We beg leave to acknowledge the receipt of a copy of letter addressed to you by the 
secretary of The Gaslight and Coke Company on the 7th inst. We notice with regret 
the hostile spirit manuested towards us in that communication, and as we believe this 
hostility to arise from a misapprehension of some remarks in our letter of March 5, we 
desire to use the present opportunity of rendering our meaning unmistakeable. 

In witnessing the discharging of the purifiers at those stations re^rding which com- 
plaints of nuisance had been made, we were struck by the fact that in no two cases was 
the mode of working the same. At one station the actual emptying of the purifiers was 
eondacted under cover, and no unpleasant smell escaped ; but the refuse lime was after^ 
wards shot into barges with no protection from the wind, and thus a decided nuisance 
was created. At another station the conveyance of the refuse lime into barges was 
effected under cover, and without nuisance, but during the actual emptying of the puri- 
fiers the foul substance was freely exposed to the action of the wind. At other stations 
no precautions whatever were taken either in emptying the piirifiers or in removing the 
lime. 

It seemed to us that if the precautions which we witnessed at diffiarent stations were 
properly combined, complete success would be the result; and we also thought that the 
cause of the observed want of unity in the methods of dealing with the same problems at 
different stations might be justly, and without ofienoe, referred to the absence of a chief 
engineer entrusted with the power of bringing into general use whatever special 
ameliorations the experience or ingenuity of the superintendents of the different 
stations had devised. It was very far indeed from our intentions to indulge in per- 
sonality at the expense of the company's engineers, or to disparage them ; nor do we 
believe that any language of ours is fairly open to this interpretation. 

We know how small a place such a question as that of discharging a lime purifier 
can occupy in the thoughts of the busy manager of large gas-works, and we are quite 
prepared to accept the statement of the secretary, that there is not any other company, 
metropolitan or provincial, able to show results of working superior to those which are 
achieved by the engineers of The Gaslight and Coke Company. 

That letter was signed by Mr. Vernon Harcourt and Professor Tyndall, 
and the following, dated May 5, 1877, was subsequently written to the 
JouBNAL OP Gas Lighting by Dr. Pole : — 

Having been abroad when the letter from the Beferees to the Board of Trade was 
written, I wish to add my individual disclaimer of any intention to cast imputation on 
my professional brethren, the engineers connected with The Gaslight and Coke Com- 
pany. I have a high opinion of some of these ^ntlemen, with whom I am personally 
acquainted, and'I know nothing, and would certainly insinuate nothinr, to the disparage- 
ment of any. I regret that such an impression should have existed, and it can only 
have arisen from a misunderstanding as to the sense of our communication. 

By Mr. Bound: We are all agreed that oxide of iron will not produce 
the degree of purity which is attainable and ought to be attained. It 
is also agreed that by lime a greater perfection can be obtained. In 
fact, in the present state of science, it is tbe only known means in use. 
That being so, the next question is how the foul lime is to be disposed of. 

Mr. Bound ; Upon that, I understand that Mr. Evans sajs the ventila- 
tion of the foul lime is not new to him ; that he adopted it at the Berlin 
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works, I think, 88 years since ; and that it would probably enticrty Jgai ni 
of the nuisance from the foul lime. 

WitneMB : That appears to me to be an important statement, ooming as i^ 
dees from Mr. Byans, the former engineer, and now one of the directon 
of the company. 

By the CHAiBifAH : I do not know that anv process for remoTing Bmphar 
compounds out of gas, except the ordinary lime process of which we naTs 
heard, has been successfuU^r brought into use. 

Mr. Bound : I think that is admitted on both sides. 
- Mr. Michael : That is a part of our case, certainly. 

The Committee : You contemplate other methods ; you say that other 
methods have been suggested ? 

Witness : That is a matter which rests with the gas companies to bring 
into use. There are others which, I believe, might suoceea. 

Mr. Bound : What is the particular method which you think might be 
adopted ? 

Mr. Pope : I know what it is now— that is, what is in operation at 
Fulham, because the witness speaks of the overheating during that pro- 
cess, and the consequent generation of stench by naphthaline. 

Mr. Bound : That is the practice at Fulham. It seems that you and 
Mr. Evans are at one as to the efficacy of the system at Fulham? 

Witness : I wish to say absolutely that I quite agree with the yiewi 
which Mr. Evans holds as to this process, and I snare his belief in its 
efficacy. I have seen the system in operation at the Fulham works, a|id 
I believe that its introduction is a most material contribution to tiie 
means in use for getting rid of the foul lime witiiout creating a nuisance. 

By the Committee : The peculiar system which I say is an improve- 
ment, as worked at Fulham, consists in drawing the air downwards 
through the lime before it is removed from the purifiers ; abd the advan- 
tages gained by it are — first, that the foul gas, as it is called — ^the crude 
gas with which the purifier is charged — ^is drawn out of the purifier by 
mat means. Then the air which passes in carries away also the sulphu- 
letted hydrogen dissolved in the water when the lime is damp, and by the 
oxidation of the lime which goes on to some extent, the materiel is 
rendered less offensive jihan it is when removed directly. I do not know 
any reason why that plan should not be adopted in the other works of the 
company. My opinion is that it ought to be adopted everywhere. 

. Exammation resumed : The system adopted at Fulham is in use at 
some of the other works, but I can hardly say which ; it has only been 
brought in quite recently. 

Mr. Bound : Do you know what processes there are, other than this, 
that are in use at the other works ? 

Witness : Some evidence was given recently upon that point by Br. 
Frankland. There is the process which is pointed at in the letter ca. Mr. 
Phillips, which was read to the committee — the process that was tried at 
my suggestion at the Horseferry Boad station of the company. It is 
impossible to say, until the process is actually in Buccessfui use, that it 
can be used successfully ; and the committee well understand the diffi- 
culty which there is in this matter. We believe that, if the company 
would do their best with the object of reducing the amount of sulphur in 
the gas, they might develop other processes besides the one of puri- 
fication by IJino ; but we cannot say positively, because, from the nature 
of the case, the matter is wholly in the hands of the company. A consi- 
derable sum, though less than that named in Mr. Phillips's letter, was 
expended by the company on a trial of the process which I recommended. 
Dr. William Siemens devised the apparatus which was employed, and I 
was responsible for the chemical part of it. That process consisted in 
bringing the gas, already purified from sulphuretted hydrogen, into con- 
tact with heated surfaces. I had ascertained, and others had observed 
before me, that the effect of this was to convert the bisulphide of carbon 
in the gas, which cannot be removed by any agent except the sulphide of 
calcium, into sulphuretted hydrogen, which is removable by oxide of 
iron. I had found also, by many experiments, that this could be eff^ted 
without injury to the illuminating power of the gas. What remained was 
rather an engmeering than a chemical question. To accomplish this on a 
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hixtp BC9le, mid to oojustmct an apparstiiB by which a large rolimie of gaa 
GO^ld thon be treated, Dr. S|emen0 arrangea an apnaratos, ai Isr as I 6aii 
fonn a judgment, Yer^ ingenioogly contriyed lor this purpose, and 
that apparatus was in use for some months. As commonlj 
happens ^ in experimental works, the apparatus was not perfect 
in ^ particular, the plates which should have held in tne rais 
whi(m was generated cracked, and a large quantity of it escaped. The 
burning gas passed through the tubes of the apparatus, by means of which 
the heat was applied to the remainder of the gas ; the temperature became 
unman ageable ; the materials with which the heating apparatus was 
charged became coated with a deposit of carbon from the gas, and their 
purifying effect was thus impairea. For some time (on two occasions, for 
ten days or a fortnight togetner, a volume varying between 10,000 and 
20,000 cubic feet per hour was purified by the apparatus: but the leaks 
increased, and went, as Mr. Phillips's letter says, n*om bad to worse, and 
tiie experiment was ultimately terminated, not, I consider, because the 
process failed, but because of the accident that had happened to the appa- 
ratus. The ap|>aratus was not set up in order continuously to purify the 
gas that was being manufactured ; it was only an experiment, and aimed 
at the discovery of practically purifying gas without injury to its illumi- 
natin^ power, and that, I beheve, the experiment did demonstrate. I have 
since continued laboratory experiments of the same kind, and I have gained 
further Imowledge upon the subject. My belief is, that if the company 
were willing to make a trial of this process, it would be practicame to 
ovestoome me engineering difficulty, but more than I have done in the 
matter I cannot do ; it must rest with the company to try it or not. I 
tried every experiment myself during many years ; and these large experi- 
ments were made at the expense of the company, at the Horseferry Aoad 
station, during the autumn of 1874 and the spring of 1875. * 

Mr. Bound : Having shown certain good results, do you wish to convey 
to tiie committee that the company ought to have tried the experiment 
on a larger scale, and to have contmued it ? 

Witness : 1 should be glad if they were willing to do so, as I think it 
offers them an alternative to the use of lime. 

Bythe GoMMiTTE£ : The mechanical nature of the arrangement con« 
sisted in a regenerative furnace, in which the regeherative principle was 
applied by causing heated gas to pass down through a chequer work of 
pebbles and brick, to which it gave up its heat before leaving the appa- 
ratus, and then by means of a valve reversing the current of gas entering 
the apparatus, the gas passed through the same brick chequer work, toor 
op the heat given out by the former portion of gas, and so, by reversing 
the valve, each portion of gas was heated without the heat bemg carried 
out of the apparatus, and undoubtedly with a very great economy of 
heat. The quantity of fuel employed in working the apparatus was in- 
mgMuAcajsi, 

Mr. BouKn : From all the observations that you have been able to make, 
and the experience which you have acquired during your term of office, 
and tiie frequent visits that you have paid to the works, and so on, are 
you satisfied that even if they adopt carefully the present mode of puri- 
ijring with foul lime, it could dc done without creating additional 
nuisance? 

Witness : Personally, I feel no doubt upon the matter. 
Examination resum^ : I have a model made here illustrating the mode 
adopted at Fulham. That [pointing] represents the exhauster, which is 
used for pumping air throu^n the lime after one purifier has oeen shut 
off from the rest of the purifiers, and is no longer used for the purification 
of gas. There are some taps on the top of the apparatus which are 
opened, and then the exhauster is set to work. The air carries down 
with it a portion of the gas, which the purifier still contains when shut 
off. The air is then driven through this arrangement, which is a brick 
trough, also having perforated sieves on which are placed layers of oxide 
of iron. The sulphuretted hydrogen which the crude gas contains, and 
which, of course, is carried off from tlie lime in the purifier, passes up 
through t^^g oxide of iron, and there the sulphuretted hydrogen is 
remoyed, while the air in the gas, which is quite inoffensive, escapes. By 
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the continuance of this process for some time the. lime becomes compara- 
tively inofifensiye. There were one or two suggestions which I ventured 
to make to the superintendent of the works on visiting him and seeing 
this process. One was, that as far as possible the surface of the lime 
exposed at any one time should be reduced. One of the complaints of 
wmch the committee have heard is, that the difficulty is far greater on a 
large scale, because, with the large purifiers that are used, a large surface 
is exposed, and it seemed to me, though I am only an amateur in such 
matters, that this large surface might be reduced by having the arrange- 
ment here represented, by which one portion of the lime could be covered 
over when the lid was raised, so that when they were shovelling the lime 
into their bags no offensive smell would escape from the part covered 
with the sacking. 

The Committee : Do you mean that this does not entirely purify the 
lime before it is removed, but that it only contributes to the purifying 
of it? 

Witneaa : It only contributes to it ; the air might have passed for many 
hours, and the lime would even then be in some degree offensive when 
taken out. Something depends upon the condition of the lime — ^how far 
it is damp or dry. If the lime were damp, I feel no doubt that drawing 
the air down to dry it takes out the sulphuretted hydrogen. I believe 
that two or three hours passage of air through the Ume would generally 
ma^e a considerable difference in the degree of offensiveness of the lime. 
I also suggested that this down current of air through the lime should be 
continued during the operation of discharging the purifier. That, I think, 
is important, especially when a part of the surface is covered up — it pro- 
duces a distinct down draught through the substance, and makes it much 
less likely that any effluvium or fine particles should be blown away from 
the surface. When this operation has been going on, I have made obser- 
vations round about. I mounted here [pointing to the model] , and stood 
there for some time, and observed as carefully as I was able the degree of 
smell which came from it ; and my conviction is, that when the process, 
with Mr. Evans's improvements, is rigidly carried out, nothing can escape 
that is offensive to tne neighbourhood. 

The Committee : What does this represent [pointing to the model] ? 

Witness : I might explain this also, as it is a very important part of it. 
The lime, when it is dug up from the layers, is shovelled into bags, which 
are carried on men's backs up a plank laid at the side ; then it is tilted 
over and falls through a trap into a waggon, which runs on a tram. As 
soon as the waggon is full, it is covered over and runs to another point, 
where a second hood is let down over it, and then, by levers which stand 
out at the side of each of the waggons, the bottom of it is allowed to 
fall out. and the lime drops. Still protected, into a barge, and there it is 
covered over. This is an arrangement which, I believe, was contrived by 
Mr. Kirkham, and it appears to me to be very well designed for avoiding 
any nuisance in that operation. 

Mr. Bound : How far has the sulphur been removed from the lime by 
th^process ? 

Witness : I should think very little sulphur is removed in the process ; 
the effect of the action of the air upon sulphide of lime is not to remove 
the sulphur, but to oxidize it, and as far as it is oxidized it is inoffensive. 

At all events it removes the sulphuretted hydrogen ? — It does rather 
more than remove the sulphuretted hydrogen which hangs to damp lime ; 
it oxidizes the lime sufficiently, converting the sulphide of calcium into 
sulphate of calcium, and so renders the lime less liable to give sulphuretted 
hydrogen off when exposed to the moisture of the carbonic acid of 
the air. 

Examination continued : The principal defect which there seemed to be 
in actual working at Fulham was that there is one of the exhausters only 
in use, and that is in connexion with three distinct sets of purifiers, two 
of which are emptied simultaneously. Now, since the same pump is used 
to pump air downwards through each, the two being simultaneously 
entered, and since the rate of discharge of layer after layer will not pro- 
ceed simultaneously jparij7a8«t«, it must frequently happen that the down 
draught is only operating in the case of one of tne two purifiers, and in 
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that case the other is without the protection which it famishes. I think 
it wonld be necessary that there should be a pump to each, which there 
would be no difficulty in having, as they are not very expensive. 

Mr. Pope Qn cross-examination): The words in the Act, "A practical 
knowledge and experience in the manufacture and supply " point to 
somebody who has oeen engaged in that manufacture and supply. Which 
of your number satisfies that requirement ? 

Witness : I think it may be taken that my colleague. Dr. Pole, has a 
much larger experience than 1 have had. At the same time, I have been 
occupied on practical matters connected with the manufacture and supply 
of gas for some seven or eight years, and though one is unwilling to claim for 
one's self any particular knowledge, I believe I am not without that know- 
ledge, although I have not been actually engaged in the manufacture an4 
supply of gas. A great part of the correspondence has been undertaken 
by me, and 1 have had special work in connexion with the purification 
which the Board of Trade asked me to undertake. I have visited all the 
stations of The Gaslight and Coke Company, with reference to the com- 
plaints of nuisance which have arisen — Haggerston, Pimlico, Bromley, 
and Fulham especially. The reason we made a variation in our require- 
ments for winter and summer was because the same amount of purifying 
material will effect a greater purification when the volume of gas passed 
through it is less, and the volume of gas passed through is less in summer 
than in winter. 

Mr. Pope : I may take it that, in your judgment, the quantity produced 
in relation to the purifying apparatus ought to modify the requirements 
of purity? 

Witness : Or else the amount of purifying plant, as it is termed, should 
be increased. If the make of gas is to be spoken of as indefinite, the 
amount of lime used should be indefinite also ; in other words, if it be an 
inevitable nuisance, it will be an increasing nuisance. 

Supposing the lime process not to be used, but a return to be made to 
the oxide of iron process, what amount of sulphur impurity would be 
left, or should you expect, in gas, supposing the oxide of iron process to 
be perfectly and carefully carried out ? — I think it would average about 
33 grains in 100 cubic feet. 

Then the lime process is rendered necessary in order to get rid of 
13 grains in 100 cubic feet, according to that calculation? — More than 
that. 

No ; you prescribe 20, and if there was no lime used 33 grains would be 
the result ; the lime process is therefore rendered necessary to get rid of 
those 13 grains ? — I spoke, not of the maximum, but of the average ; you 
are comparing the maximum with the average. I think what the com- 
pany have named — 40 grains — is the right maximum. 

We may take it that it is to get rid of from 15 to 20 grains, according as 
it is winter or summer, that the lime process becomes necessary ? — Yes. 

Do you still think that " much is to be said in favour of the view that 
the presence in gas of the small amount which lime purification removes 
is of no great consequence to the consumer"? — I certainly think so. I 
have heard a great deal said upon that subject within the last two 
weeks. 

I do not want to commit you to an absolute statement ; but, taking the 
whole matter — the information you gain from what you have heard and 
read, and what other chemists are doing and saying, and so on — what do 
you say now as to the inclination of your opinion that it is of no great 
consequence to the consumer to get rid of the small amount of sulphur 
which lime purification removes ? — I would say of no great con- 
sequence. 

It comes, therefore, does it not, to be a question whether you should 
relax your requisition of 20 grains, supposing the carrying out of the lime 
purification, or some other process, creates a nuisance ? — Yes ; I think 
that unless we believe that by some means gas could be purified without 
the creation of, a nuisance at the maxima that we have named, it would 
be our duty to fix a higher maximum — such as 40 grains. 

You would not, I suppose, insist upon vour maximum simply because 
heveaf ter some means may be discovered ?— No. 
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It would be qnite time enough to fix your maximum when it is f—Cet- 
tftinly. 

I have read with great interest what you have done with regard to the 
heating process you speak of, but you would hardly say that that, at all 
events, snould be taken into account to-dav as a process of purification?— 
I think only as illustrating the likelihood that, besides the process actually 
in use, if the obligation is continued upon the gas company to purii^ 
their gas beyond the removal of sulphuretted hydrogen, other processea 
besides the ume process may come into use. 

Gross-examination continued : We have not maintained our maximum 
at its present figure in order to stimulate the company. We fixed the 
maximum simply because we believed it was a maximum which was prac- 
tical, without the infliction of injury upon the neighbourhood. When 1 
first visited Fulham the whole arrangement for the removal of lime froiti 
the purifiers was already in operation. The other point I have named— 
that is to say, the covering over of a part of the lime when it was e^ose^ 
and the continuance of the down draught after the raising of the lid ; ana 
another point, which I have not mentioned yet — namely, damping the 
lime when it was found, on lifting the lid of the purifier, that it was in a 
dusty condition — those matters were adopted at my suggestion. My last 
visit to the Fulham works was towards the end of January. 

Mr. Pope : Did you at that time carry with you any test,such, for instance, 
as a bit of blotting-paper in your hat, which was saturated, with a vleW 
to ascertain whether there was sulphuretted hydrogen given off, notwith- 
standing all these precautions ? 

Witness : I placed nothing in my hat, but I am very familiar with the 
smell of sulphuretted hydrogen, and could detect a very little at once. I do 
not think that the bad smell of the refuse lime is merely the smell of sul- 
phuretted hydrogen, but I do not know what it is. It has never produced 
any bad effect upon myself except the dust, which is certainly unpleasant 
to the eyes when it is blown from the purifiers ; and I have also found 
that the smell of the refuse lime is extremely persistent when one's clothes 
have been covered with this dust. I think that dust would travel half a 
mile on a windy day. On a wet, soft, muggy day it would not travel 
BO far. 

Mr. Pope : How do you account, if it be the dust, for the fact that 
everybody complains of it more at a distance in wet muggy weather 
than they do when the weather is windy, or the atmosphere clear ? 

Witness : I think what they complain of is the smell of the gas-works. 
I do not think most of them can distinguish between the portion of the 
bad smell due to refuse lime and other smells. 

What is your opinion with regard to the smell of the gas-works ? Is it 
better or worse during foggy days ? — I think it is worse immediately in 
the neighbourhood of the purifiers, but probably the smeU would not be 
carried so far. 

I do not say there may not be a nuisance from the dust ; but assume that 
it is proved that the nuisance is worse at a distance, under atmospheric 
conditions less favourable to dust travelling, would you, as a scientific 
man, then abandon the dust as the cause of the nuisance, and look for 
something else ? — I think it more likely, if it were found that the nuisance 
at a distance was greater on still days than on windy days, that it would 
be due to some gaseous emanation, and less likely to be due to the dust. 

You say you doubt its being sulphuretted hydrogen ; what other gaseous 
emanations would you suggest? — Smells which have never been analyzed; 
I think I may say that positively. It is not known what substances pro- 
duce the impressions oi smell which you receive in the neighbourhood of 
gas-works, but there can be no doubt that they are very various. 

Have jou any experience with regard to this process of ventilating, as 
you call it — drawing air through a cnamber for the purpose of puri^ing 
mne ? — ^Yes ; I have seen it done occasionally. 

What special danger attends the use of that process ? — The heating of 
the material, which I believe has been found to reach such a point that 
the sulphi^ in ^e mixture of the gas and air might inflame and explode. 

Explosioii is the danger. Do you know that, in point pf fact, explosion if 
found to result where the process has been carried on to an undtld 6JCl6tttf ' 
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-^I hftTe heard of explosion reEialtiiig, and I have seen an arrangement at 
Falham lor the purpose ot avoiding that. I might add, however, that t 
think it should not be difficult, as the exhauster gives a perfect power of 
controlling the current of air, so to regulate it as to prevent the tempera- 
inam i^aomng this point. 

Would there be a tendency in this ventilating process to carry over 
into the oxide of iron other sulphur compounds besides sulphurettec^ 
hydrogen ? — I have made the best experiment it is possible to make. I 
have stood by the side of the brick trough holding the oxide of iron when 
the ventilating process was in action, and I have observed that on the 
surface of the oxide no smell, or next to none, was perceptible. 

Cross-examination continued : In one of my letters I suggested that the 
purifiers might be under a shed or cover, and that that would reduce the 
nuisance, and I believe the plan is adopted at Pimlico. I believe the 
source of the nuisance is not the purifiers in the shed, but the empt^^g 
of the lime, as I saw it tipped from the carts in the Grosvenor Booa into 
the barge. All the smell that lime can possibly give off arose when the con- 
tents of the carts were tumbled down a distance of between 20 and 80 feet. 
The lime was shot out in a solid stream from the tail of the cart into the 
barge. 

Mr. Pope : The main difference between us comes to this — ^you rather 
attribute the nuisance to this dust than the sulphuretted hydrogen ? 

Wiineaa : I think a great deal depends upon the condition of the lime 
when the purifier is being emptied. Sometimes it is extremely wet ; and 
in that case, unless the ventilating process has been in use, the water 
in which the lime is damped will contain a considerable quantity ol 
sulphuretted hydrogen ; and I believe also that the lime, when damped^, 
will give up the sulphuretted hydrogen more readily to the air than 
when it is dry. Of course, also, when it is damped, no dust will be blown 
from it; therefore the cause of the nuisance may vary according as thef 
lime is damp or dry, and I believe it does so vary. 

You doubt whether it is sulphuretted hydrogen at all? — No, I have 
not thought that ; but I do not admit that if the lime is damped the smell 
coming nrom it must be sulphuretted hydrogen. I have said that the . 
smell is of a complex character. 

It is not merely a question of smell. You, as a chemist, would be able 
to recognize sulphuretted hydrogen, not only by the smell, but by the 
physic£U results? — ^As a chemist, I might recognize it by the chemical 
results. 

There are well-known physical symptoms, the result of inhaling sulphu- 
retted hydrogen, are there not ? — I have never suffered from it. I know 
the smell very well; but a smell may be disagreeable without resulting in 
suffering to health. 

I was speaking of noxious, unwholesome, and unhealthy ? — I have never 
heard of any evidence in the sense you use the word " noxious " — that is 
to- say, injury resulting from the exposure of refuse lime at gas-works. If 
the air contained a sumcient portion of sulphuretted hydrogen, no doubt 
it would be poisonous. I have never seen a case of injury by sulphuretted 
hydroffen. 

By the Committeb : Between two and three years before I was appointed 
a Beferee I was engaged in experiments at the Oxford Gas- Works, and I 
spent a great deal of time upon those works, during which time I became 
familiar with all the ordinary operations of gas manufacture. I was making 
those experiments on my own account. Some questions had been suggested 
to me by a friend of mine, who is the son of the manager of the Cheltenham 
Qas-Works, and becoming interested in the subject, I engaged in those 
experiments. I suppose, during a period of six months, I was there about 
everv other day. I was engaged partly at the gas-works and partly also on 
similar experiments upon a smaller scale in my own laboratory. I)uring. 
that period the chief part of the leisure which I had for scientific work 
was devoted to experiments in connexion with gas purification, or to 
observations of the illuminating power of gas ; and I have also under- 
taken experiments on a larger scale at gas-works. My opinion has always 
been that the small amount of sulphur which the lime purification 
remoTOB is ol no great consequence, but I do not consider that is a 
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exactly the view which we take. I am obliged to Mr. Vernon Harcourt 
for having so exactly stated the position, and in it we are entirely in 
accord with him. 

By the Committee : I heard the evidence of Professor Church, Professor 
Bam, and other witnesses in the last case, and I feel no doubt that there 
18 sulphuric acid produced ; but my own belief is that it is only a small 
portion of the sulphur which passes at all into the air which is converted 
mto sulphuric acid in the air of a room; and I thought the experiments 
which have been instituted by Dr. Odling and Mr. Eussell, as well as the 
calculations upon the subject submitted by Dr. Odling, were very in- 
structive. I attribute the destruction of pictures and of bookbinding 
xnore to heat and dryness than to any sulphur compounds in the gas. As 
to the deposit of sulphate of copper, that undoubtedly occurs. I have 
myself collected from the surface of a brass tube, which was placed over a 
ffas-bumer with the intention of carrving off some of the products of com- 
bustion, a considerable quantity — half an ounce or more — of what I after- 
wards analyzed and foimd to be crystals of hydrated sulphate of copper. 
That was undoubtedly produced from the fact of the sulphur impurity. I 
think there is really no difference of scientific opinion upon the point that 
Bome sulphuric acid is produced by the combustion of gas containing 
sulphur. I quite agree in the opinion that, if the process of purification 
by lime for these sulphur compounds can be conducted witnout a dis- 
agreeable smell being produced, it would be worth while to continue that 
process. It appears to me to be purely a question of cost. I believe that 
the difference in the cost of purincation down to the limit of from 20 to 15 
grains of sulphur, and down to a limit of 40 grains, would not exceed 
something like 2d. in 1000 cubic feet, and my opinion as to the likelihood 
of some injury to books, furniture, pictures, and curtains, resulting from 
the deposition of this minute quantity of sulphuric acid upon them, iB 
sufficient to make me think the difference of price worth incurring. I feci 
lor myself, if I may state it in that way, that if I had the alternative of 
burning in my house either of the two samples of gas — either the one with 
tiie maximum of 40, or the one with the maximum of 20 grains — and I had 
to pay the 2d. more for the purer gas, I should choose the purer gas, and 
pay the extra 2d. 

By Mr. O'Haba : I am aware of the fact that in 1876 the Chartered Gas 
Company came to Parliament for a new Act, and I understand that that 
Act of Parliament was the result of a negotiation between the company, 
the Board of Trade, the Metropolitan Board of Works, and the Corporation ? 

Mr. O'Haba : Was there any greater difficulty in the summer of 1875, 
and in the summer half of 1876, than there is now? or is there any 
greater difficulty in the summer half of 1877 than there was in the summer 
half years of 1875 and 1876, to comply with your prescribed maximum ? 

Wttnesa : Only such as would arise from the continual increase in the 
amount of ^as supplied. I am not aware of any special circumstances at 
present which make it more difficult for them to comply with our pre- 
scribed maximum than there was in those two summer half years, except 
the difficulty which has been pointed out in the disposal of larerer quanli- 
ties of refuse lime ; and, if the area on which it can be placed is small, 
that difficulty must also increase continually. That would be a question 
of situation, also of expense. When The Gaslight and Coke Company's 
Bill of 1876 was passing through Parliament, I was, as a Beferee, con- 
sulted about the cnange in the mode of inflicting the penalties. Hie gas 
oompany represented that it was a hardship that they should be liable to 
a penal^ for the impurities of one day. I advised tne Board of Trade 
tiiat it would be fair to substitute an average for the result of one single 
day, and I believe I suggested to Mr. Phillips the actual wording of the 
<dause. At that time, when the Bill was settling the capital and the 
initial price, and all sorts of matters connected with the company'^affairs, 
no representation was made about the impurity question. 

Mr. Cbipps : You say that this is really a question of expense, so that, 
in fact, to relax the conditions, which my learned friends by their Bill are 
endeavouring to do, would be practicallv increasing to the consumer the 
initial, price of gas ? Do you follow me ? 

Witness ; I follow you ; it would make a difference of that kind. 
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In fact, you say it costs about Sd. per 1000 ieet to purily the g^a aoooi^- 
ing to your rules? — I think the difference would be effected for that sum, 

rutting that as the maximum ; then we see the price of gas was fixed 
at Ss. 9d. per 1000 cubic feet, and at that time Parhament left you to pre- 
scribe the degree of purity or the maximum of impurity which was to be 
foxmd in the gas ? — Yes. 

Supposing this 8s. Od. to be the price of gas, purified according to 
your rule, that would be putting the price to the consumer of unpunfied 
gas at ds. 7d. ? — If I am right in the figure, it does not represent any 
calculations of mine, but it is the difference that I have heard stated. 

If you call the price settled by the Act of last year ds. Od., under this 
Bill ds. 9d., minus Xy ought to be the price if the conditions of impurity 
were relaxed ? — That seems fair. 

In 1876 the degree of purity that you prescribed was identical to that 
which you are prescribing at the present moment? — Tes ; we have made 
no change for two years. 

Had the gas company had the experience of 1875 and 1876 when they 
got their last Act of Parliament ? — That is so. 

May I take your evidence generally to be this, that the process required 
to be carried out by the company can be carried on without producing a 
nuisance ? — I believe that to be so. 

Tou believe that the purifying material, after it is used, can be effec- 
tually purified? — It gradually changes into an innocent substance by 
standing. 

Gross-examination resumed : I have heard no evidence as to the par- 
ticular explosion that has been referred to, but I can easily understand 
how an explosion would arise if air is drawn through so rapidly as to pro- 
duce a rise in temperature up to the inflaming point of sulphur, wnich 
is not very high. I do not think the question of purification has been 
merely a matter of cost. I have no doubt that a great deal of annoyance 
has been caused to managers of gas-works, both by the difficulties which 
there undoubtedly are in the operation as it has been conducted — ^I think 
in many cases without the precautions which might be used — and, no 
doubt, the complaints of nuisance, so far as they are due to this cause, 
have been another source of annoyance. I do not myself (but I am only 
giving an opinion) consider that to gas managers generally it is simply a 
question of cost. 

Mr. O'Haba : That is not quite an answer to my question. Supposing 
they had understood that, provided they were simply remunerated for 
any extra expense to which they were put in arriving at this degree of 
purity, so far it would be a question of expense ? 

Witness: Yes. 

But being secured from loss and paid what they wanted, do you really 
think that you would have heard of all these difficulties ? — I cannot say 
certainly. 

Do you not think that the extra price would have removed a great many 
of those difficulties ? — I do not know that I can form a judgment of what 
their motives would have been. 

By the Committee : I have often considered this matter with my col- 
leagues, and I believe they agree with my views. 

Dr. Williain Pole, examined by Mr. Bound. 

Mr. Vernon Harcourt hardly correctly answered when he said I was . 
appointed a Eeferee at the same time as nimself, because I was appointed . 
two years earUer — when Mr. Evans retired. At that time Mr. Evans's 
colleagues remained with me, and we formed the board till 1872, when 
they were not reappointed, and Mr. Harcourt and Professor Tvndall were 
appointed in their places, so that I am two years older in tne appoint- 
ment, i have been in the room the whole time, and have heard Idx. 
Vernon Harcourt's evidence, and I concur with what he has said. We 
have acted together all through, and we have been entirely agreed in 
everything that has been done. 

The OoMKiTTEE : Is there anything you wish to add to what he has 
said ? 

Witness : No ; except that there was a good deal of cprrespondeoee. 
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and a great many events occnrred between the time when wo tint fixed 
the maximum and the time when he began to give the historical account. 
The first act of our predecessors, in August, 1872. was to give notice of 
their intention to fix a maximum of 15 grains for Bow and Bockton, 
where lime could be freely used, but for other works they postponed the 
maximum. Our first step in the matter was to confer witn the engineers 
of the gas companies. We knew there was a strong feoliug that the sulphur 
must Be reduced, because it had been a matter constantly discussed 
between our predecessors and the authorities of the public and the gat 
companies. It was a matter forced very strongly upon our attention, and 
since our predecessors had resolved to fix a maximum which had never 
been done before, it was, of course, a matter of serious consideration ifor 
us whether we should carry out that step. Accordingly, on the 6th d 
September, 1872, five days after our duties began, Mr. Isvans and Mr. 
Harris, the then engineers of the Chartered Company, attended, at our 
request, at our office, to discuss the subject, and after a long and full dis- 
cussion a decision was come to, which 1 will read an extract from the 
minute-book to explain : — 

Mr. Evans and Mr. Harris attended, and were introduced to the Befcrees ; the subject 
of the sulphur maximum was fully and lensfthily discussed with thrm. It was agreed 
that the following passage should stand part of the forthcoming Instructions :—" For gat 
made at Beokton and Bow, where lime can be freely used for purification, the maximum 
amount of sulphur allowable has been fixed for the present at 20 grains per 100 cubie 
feet of gas ; for gas made at other works no maximum has yet been fixed, and meanwhile 
the quantity shall simply be recorded." Mr. Evans stated that he consented to this 
maximum, and would use every endeavour to adhere to it ; but he wished a note made 
to the effect that he should hope for protection in case of a disappointment. Mr. Evans 
wbbed the attention of the Beferees to be called to the great expense of lime purification 
as compared with that effected by oxide of iron. Mr. Harris called attention to an 
increase of sulphur as the quantity of gas made increased. 

The maximum was accordingly fixed, as has been already explained to 
the committee. This proposal, as far as we could ascertain, appeared to 
work very fairly, and the sulphur was kept weU down : and I do not 
remember any complaints from the company that there had been difficulty. 
Our attention then was directed to the purity of the gas supplied from 
the other works. Complaints were urged upon us of the sulphur it con- 
tained; I need not read them, but we knew that the attention of the 
public was drawn to it, and we had very strong complaints from private 
parties addressed to us. We made ourselves acquainted with the expe- 
rience that had been gained elsewhere as to the use of lime in various 
towns, and we inquired as to certain cases where lime was used in 
London. At Pimlico, for example, lime had been used. I have the 
minute here which will show we found that to be the case : — 

On the 7th of February we went to the Horseferry Boad and saw Mr. Brotlif>r(i, the 
superintendent of the station. We went in with him to the Equitable work^ at f^iipus 
Street, and looked over them. About four-fifths of the gas iff purified by oxid^ of iron 
only, for one-fifth of lime is used in eoniunetion with the oxide. The ItitU-r in murh 
reduced in solphur, and improved in illuminating power. We alio notirH that at 
one gas-work in the heart of London, f Blackfriars), belonging to the Charter*;d Company, 
the snlphnr had been kept very low by certain precautions, u we believed, in the 
management of the works. The result of our consideration wa<« a conviction thiit we 
might saliely fix a m a xim u m for the urban works ; but before doing this, we thought It 
right aipin to eonlier with the gas engineers roost interested, and on March 13, 1973, we 
had an mterriew with Mr. Brothers, one of the superintendents. 

I will read the minutes of what took place : — 

Mr. Brothers attended in support of his letter of the 11th of March, remonstrating 
against tike aMoaed iatentioo of the Beferees to fix a J'Hrrain silphur maximum for 
Lapos Street statkm. 

He stated that thowh h« wonld accept thi« maximnm for tlie mim mer months, he 
sboold BOt bo aUe to *• so for the winter, as. tmder the large make of gas, hiii purifiera 
had noC w i gfient ana to allow lime to be used ii» soiRcient quantity, for if the area waa 
limited under a heavy make of gas, the pressure necessary to drive the gas through 
beeaiK too heavy, and blew the seals. The disposal of tne. foul lim'- ra.nH inc^- 
venieBee ; bittbe did not^ attach so much weight to this, as it misfht \^. ifftt ftvr with 
eare nd proper arraagementit. At pre<»ent about half hU ^a^ w*^ pwrifled hy lirri«> 
(brtagiar salphar to say 10 grains; the other half by oxide aaj 30 gram*, av»r«g*» 90 
pauM. fle waa ^aite willing to aeeept 20 grains for Lupus .str#!^t and Ken**! (trfiPn, 
for ym ■■Mar^ey the — de rstanding it was to be reconsidered for the winter. Th« 
Ltt^ Sbtct works wen never Intended for dry Hnw» ; ih#7 were limit4»d tf^ spaee, m4 
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their space could not be extended, Dry lime purifiers required so much more area than 

oxide. 

On the 2l8t we saw another of the officers of the Chartered works— Mr. 

Mann — who had the management of the works, which are now abandoned, 

at Blackfriars. Our minute of the 21st of March is — 

Mr. Mann attended and consented to a sulphur maximum of 30 grains for the Black- 
friars MTorks. 

Upon this encouragement we decided to fix the maximum of 20 grains for 
the urban works. But we thought it would not be right to do it at once, 
and we gave the companies three months notice that it would come into 
force on June 30, 1873. Of course we received some protests, which were 
to be expected. It was our unpleasant duty to put some pressure upon 
the companies, and it was natural they should resist it as much as they 
could ; but our duty was to convince ourselves that we were acting only 
fairly. We received several protests against any maximum being fixed, 
principally on the ground that the works would be likely to find a 
difficulty m avoiding the nuisance. I have the dates of several letters, 
and our answers, which can be read or not, as the committee may 
decide. Then we considered the matter very carefully. We had an 
interview with the Board of Trade, and we made ourselves acquainted 
with the experience in other quarters. I should sav that during that 
time we had used every endeavour to find out wnat was done else- 
where, and I have a great number of memoranda of what was done in 
different towns which we visited, showing, at any rate, that we took 
all the pains we could to inform ourselves. We also visited some works 
where experiments were being tried, because the companies, very rightly 
and properly, before the date came when they would be called upon to 
adhere to the maximum, began to use the lime, to try what would oe the 
effect of it. The 30th of June approached, when our maximum was to 
come into force, and then the companies remonstrated, and took a good 
deal of pains to show that they were not ready — the committee will have 
read that. We saw the justice of their complaints^ and relaxed the 
maximum five grains on the 30th of June, for which the companies 
expressed themselves very much obliged. Then came other corre- 
spondence, complaining of the nuisance at some of these places, and 
every complaint was investigated and answered. The letters and 
answers are at hand, and can be produced if desired, showing that we 
spared no pains to inform ourselves as fully as wo could. On the Srd of 
July we had a letter from the authorities of the City, on the other side, 
complaining in strong terms of the relaxation that we had made, and that 
we had not kept the maximum so low as we ought to have done. The 
Corporation were constantly complaining of us, and in a letter sent 
to the Board of Trade, a very strong complaint indeed was made that we 
were not doing our duty, and not keeping the maximum so low as we 
ought to have done. Thoy even went so far as accusing us of being unfit 
for our duties, because wo had not pressed the companies more. After- 
wards, on the dOth of June, at the urgent request of the companies, 
we released the maximum of five grains, and we received the following 

Guildhall, J?.C., July 23, 1873. 
Gentlemen, — I have to inform you that the circular issued by the Gas Referees, with 
respect to the maximum of sulphur as proposed to be fixed by you for the mnter months 
at gas.^vork8 other than Bow and of Beckton, has been laid before the Gas and Water 
Committee of the City of London, and thev have directed me to state that they feel much 
disappointed at the change proposed, as they had been led to exppct that the maxinium 
would have been diminished at all the stations rather than increased at any ; the more 
especially as in their opinion ample time has been given to the companies for the 
necessary alteration in their apparatus for puriScation. I am further to call attention 
to the great desirability of diminution in the quantity of sulphur in gas from the 
deleterious effects it produces, not only upon substances exposed to its influences, but 
also to the health of those inhabiting the rooms in which gas charged with it is burned. 

I am, &c., 

John B. Monckton, Town-Clerk. 

Our answer merely stated that we had done what we thought just, and 
could not do more. There were then some further complaints, which were 
investigated and answered. There were also some complaiots in 1874. On 
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April 23, 1874, there was a very long commnnication from the town-olerk 
to the Board of Trade, complaining of our conduct generally as being too 
lax upon the subject of the sulphur maximum. That letter contained the 
f oUowing passage : — 

The committee have, however, reason to believe from the reports received of the 
amount of the sulphur impurity, as tested at Beckton and Bow, that there is not now 
that care and attention beistowed upon the canying out of the process of purification at 
these works, and more especially at Bow, which would obtain a much lower amount 
of sulphur in the fita than at present exists ; and the committee cannot but think that 
were the maximum considerably lowered, the result would be a corresponding dimi- 
nution of the dailv proportion of the sulphur in the gas supplied from Bow and Beckton. 
As regards the other ^-works under the supervision of the Referees which supply the 
Metropolis, the committee consider that a sulphur maximum of 30 grains is no check at 
all upon the gas companies, seeing that equal results have been obtained without the 
adoption of any special means or process for removing the sulphur impurity. Such a 
maximum, therefore, appears to the committee totally at variance with the spirit and 
intention of the London Gas Acts, 1868 and 1869, and a failure on the part of the Oat 
Beferees to discharge the dut^ entrusted to them under those Acts. 

At that time Dr. Letheby was not advising the corporation upon this 
point, because he was the chief gas examiner, which was an independent 
position under the Board of Trade. The principal argument used by 
the corporation was that because our maximum had succeeded in giving 
an average very much lower than the maximum (which, of course, it 
would be) that was an argument why we should bring it down to tnat 
point, or near it. It was because the companies had worked very well 
under our maximum that we should lower it still more. I have a great 
many more letters, but, unless the committee wish it, I do not think I 
need trouble them with them. Many of them contain evidence that we 
had visited the works, and did not find the nuisance which was asserted. 
I merely mention this to show that whether wo were judging rightly or 
wrongly, we had given all the attention we possibly could to tne subject. 
We also made ourselves acquainted with what was done elsewhere, in 
order to form our opinion whether or not this was practicable, and we 
came to the conclusion that it was. 

By the Committee : We visited Edinburgh, and found that lime was 
used entirely there. The works were in one of the best parts of the 
town, between Carlton Hill and Canoncrate, and I went carefully over 
them. I spent some days with the manager. I found that lime was used 
exclusively. I was living in Princes Street during the time when the 
wind was blowing from the works towards the hotel, and I noticed no 
nuisance, and there was nothing in the f^as which gave nie rAANon to 
suppose that it would be impossible to punfy it by lime. There were no 
complaints from the hotel-keepers. If there had been a nuisance it would 
certamly have occurred at that time, because it was the most favourable 
tune for it. The wind was blowing strongly from the gas-works towardH 
the hotel. 1 noticed that at the time, and I communicated with the 
authorities. I think the purifiers were opened while I was there. I 
may say that I also went to Nottingham, and found exactly t)in state of 
things that has been given in evidence by Mr. Loam. I could not do 
better than refer to his evidence. I also went to Leeds. The Leeds (1am- 
Works are situated in a populous district and lime is used there. 

By "Mx. Cbpips : I do not know the amount of sulphur impurity 
remaining in the gas. I also made inquiries at different tiinoN hh to 
other towns. I was engaged myself professionally at Pontefra<;t, a Hnmll 
town truly, but where gas was made for the whole population, and 
nothing but lime used there. They had never heard of the oxide procctHH. 

By the Chaibmam : I am not aware that they took any Npecial precau- 
tions at Edinburgh. The purifiers were under cover, and the lime wan 

fut into railway trucks and sent immediately away. It waH not Niored. 
f it had been stored, the manager told me, they would have had Noinn 
difficulty, but it was sent a.wa.j immediately. 

Cross-examined bj Mr. Michael: At Ha^gerst^^n we diwiovered a 
nuiBance, but nothing to Bi>eak of. At Pimhco there wuh a nuiManoe, 
decidedly. I myself did not direct the engineer at J'imlico Up adont any 
other measores than he was then adopting. Mr. }iarc</urt, as he told you, 
made wennml suggestions; bat I do not think that personally f ever inadtt 
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Wkf puggestion, because my view was that it was not onr du<y to do bo. 
We were merely to satisfy oorselYes whether the process could reasonably 
be carried on without a nuisance. I have never been an officer of f^ gas 
company, but I have had, as an engineer, a great deal to do with gas- 
works and gas manufacture, beginning from the year 1838, and continued 
more or less to the time when I was appointed by the Board of Trade. 
I told them very freely and candidl;^ exactly what my qualifications were, 
and I asked them to refer to certain authorities — I mentioned the best 
known gas authorities in London — as to whether I might be considered a 
competent person to fill the post. What answers they got I do not know, 
but the result was that I was appointed in 1870. 

By the Committbe : In several cases we found there were no precautions 
taken at all. At Bromley, for example, the thing was worked just as if 
the material had been entirely innocuous and inoffensive. I am not quite 
sure whether or not I signified to i^e engineer that there was a want of 
proper care and precaution in carrying on the process. I think that Mx, 
Harcourt did ; he has generally done tnat. 

Mr. O'Haba : With proper care, do you think that the companv could 
reasonably be required to keep their gas as pure as you prescribe ? 

Witness: We answer that by prescribing the maximum. It is more a 
question of expense than of care. I do not at present see that increased 
expense need be incurred, but it is possible that some expense might be. 

The Committee : What Mr. O'Hara means is this. Do you agree thai 
twopence would be saved if there was no restriction at all ? 

Witness : I have no knowledge about that. It is generally assumed by 
engineers that the total cost of purifying by lime is about a penny per 
1000 cubic feet ; and I know when the commissioners settled the price of 
gas some time ago, they allowed a penny per 1000 feet extra to the com- 
panies, on the i^ound that we had required them to use lime. I may sayi 
upon the question of price, that we have been often assured by the repre- 
sentative of one of the largest companies in London, that the use of lime 
was not so expensive as was generally supposed, because it left the gas 
of a higher illuminating power ; but I have no knowledge on the subject 
myself. 

Professor Tyndall, examined by Mr. Eound. 

I have listened to the evidence of M'r. Harcourt and Dr. Pole, and I 
entirely agree with my two colleagues as regards this question. I was 
very much struck by a remark that was let fall by Dr. Pole, that the 
nuisance was very frequently absent when we were there, for that entirely 
ccmicides with my individual experience on some occasions. I have made 
the remark that the nuisance appeared to me exceedingly small, and the 
answer of the engineer was : " This is a particularly favourable day. Xt is 
not so bad to-day as it is sometimes." I am quite within the mark in 
saying that that answer was given to me at least twice by different 
engineers. Again, I went down to Fulham, and went round the works 
there, and I must say I was exceedingly impressed with the great cacre 
bestowed upon this question at the Fulham works. The amount of care 
shown was infinitely greater than the care expended at the other works. 
I had the honour of being accompanied on that occasion by a person for 
whose opinion I have a ver^^ great esteem, and who has particularly eood 
olfactory nerves — I walked in company with my own wife round these 
works. I took particular care to gey to leeward, and Mr. M'Minn, the 
highly intelligent engineer of the works, was there. I said to him : " Why, 
Mr. M*Minn, we are nere to leeward; the wind is blowing from the puiifier 
towards us, and there is no nuisance here." He made the same remark 
as before, adding that possibly there might have been a nuisance half a 
mile away ; that the nuisance might have ^ot upon the air and have been 
wafted through the higher atmospheric regions, and might have descended 
at a distance ; but I can truly say, as far as my observation went — •and 1 
gave the matter all due care — ^that I am disposed to give the gas company 
very great credit indeed for the care bestowed on this question at Fulham, 
although not at the other stations, I am bound to say. I think there is a 
great deal to be said for the gas company. It is a process that requires 
a good deal more trouMe than appears, but t cannot entertain a doubt 
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tiuii if Uie eompaiiy took it up with vigonr, Mid with a dsttimlDiMiOli IV 
solve the problem, they are quite able to do it. 

Cross-examined by Mr. Pope : I only visited Polham onoe ; but I have 
not the slightest recollection that two or three hours after I left there I 
experienced any effects as if I had inhaled sulphuretted hydrogen or any- 
thing of the kind. 

Mr. Pope : Assuming that a person's experience on the spot was like 
▼our own, that this nuisance was exaggerated, and that you found two 
hours afterwards nausea and all the symptoms of inhaling sulphuretted 
hydrogen, how would you account for that? 

Witness : If any such results had occurred to me, I should have given 
strong testimony against the lime purification. 

Then I may take it that if that was i^e result of a visit to FulhaiQ) 
although you at tiie time were unconscious of a nuisance, you would be 

grepaared to state to the engineer that that was all " bosh "? — I never used 
[lat term, sir. The engineer at Fulham is, as far as I could judge, a porifeot 
g^entleman, and I conversed as a gentleman with him. If I could trace 
symptoms of that kind to the use of lime, I should say, " Away with it ; let 
us not have it," undoubtedly. 

But is it possible that you might have diffused through the atmosphere 
sulphuretted hydrogen, to an extent not appreciable by smeU, so as to make 
it an insufferable nuisance, but afterwards acting so as to produce the 
symptoms I have mentioned to you ? — If you ask me if sucli a thing is 
possible, you make the range of things so large that I should be very 
sorry to say it was impossible, but I think it is in the highest degree 
improbable. 

At all events, your experience was limited to one visit. I should 
not myself have generalized from one visit ; but it is from one experiment 
that you draw your conclusion that there was no nuisance at Fulham ?— 
I have given you the data upon which I have founded my opinion. I 
have been at other stations besides Fulham. When I went to Fulham a 
light wind was blowing. I went to leeward while the purifier was beinff 
opened, and my private conclusion at that moment was that, if on aU 
omer occasions the selfsame amount of care was devoted to the emptying 
of these purifiers, that was devoted to the one when I was there, we should 
have very little complaint on the part of the inhabitants of Chelsea. 

Did you at that time adopt any test to ascertain whether there was any 
sulphuretted hydrogen present ? — ^None, save the test that nature gave me, 
which is one of the finest possible. 

At Fidhaan the purifiers are in the open air, so that, at all events, ilm 
absence of nuisance at Fulham was not due to the purifien being covered 
with a shed ? — ^I can only say that the nuisance was certainly at>sent, I 
understand from Mr. Harcourt's evidence that care had been taken to 
draw air down, so as to carry the foul air away, and perhaps to the wHh- 
drawal of this foul air the absence of nuisance may have been due. 

Cross-examination continued : When I was at Pimlico the lime wan bar* 
and naked when shot into the barge, and the stench was wafted from that 
bare and naked lime to my nose. I believe that was the sole weak point 
in the arrangeonent at Pimlico. If the source of nuisance when I was 
there was pofeetly and properly dealt with, then I should say there ought 
to he no nuisance at Pimlico. 

Mr. Poke : I understand both you and Dr. Pole rather referred to Mr. 
Haroonrt for suggestions. Do you think the getting out of this sulphur 
of anj great importance ? 

WtliMSf .* Poniape I can best answer that question by entirely endorsing 
what has been said by Mr. Harconrt. Were 1 offered gas wHh the sulphnr 
at 8s. dd., and the same gas without the sulphur at d>s. lid,, I should 
ceiteintyy witboot hesitation, pay the 2d, extra for the pure gas. It is very 
difilc«lt--indeed, it is perfectly impossible — to state the lyropoTtien, <9r 
eajusfiSB nnmeiicany, the amount of ns^f^fir or dAmsK^a done Hj impure gas. 

But, if yen agree with Mr, Harconrt, he is of opinion that there is no 
great neeeisity for the removal of thii« extra am/^>nrit oi 9nlphrkT. In that 
yvNor opinion or not ? — I should be very s^/rry u> tAUu^h %fi*> ^eai import' 
aB0e to ft ; sifll I think it is Tery iubigarMH Ur h^ve the sniper as i<yw as 
it pfactkally can be kept. At all events, from the ^mderice I hn^ft 
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and read upon the subject, there are possibilitiefl open, and always, I think, 
on public grounds, it is better to err on the safe side. 

Have you given personal attention to the investigation of the gas ques- 
tion at all ?— Will you allow me to answer that question by referring to 
my first appointment as a Gas Referee ? I was written to by Mr. Farrer, 
at the instance of the late President of the Board of Trade, I think Lord 
Carlingford. I wrote to Mr. Farrer, saying, " I am not professionally a 
chemist. I am a Professor of Physics in the Boyal Institution. I do not 
undertake to make chemical experiments of the examination of gas. I am 
acquainted with the process of photometrv, and if any physical question 
should arise, I might be able to cope witn such a question." Mr. Farrer 
wrote in reply that " that is exactly what we want ; we have Dr. Pole and 
Mr. Harcourt, and we want a gentleman of your acquirements to meet 
these other cases ;" and he said, " I am perfectly willmg to give you my 
advice gratis whenever you wish to call upon me." It was almost under 
pressure that I accepted the office of Gas Beferee. I have not made any 
chemical experiments with regard to gas, but I am perfectly competent to 
form a sound scientific opinion upon the questions that come before me. 

By the Committee : I have made no experiments regarding the effect of 
sulphur compounds upon health, or upon the binding of books or the 
gilding of frames. I have made experiments, but of so restricted a cha- 
racter that I should not state them here as experiments of authority. 



Monday, May 14. 

Mr. Bound said he had done all he considered necessary, and would now 
do no more than watch the proceedings, and see what course his learned 
friends took. 

The Chairman said the committee were of opinion that, so far as the 
existence of the smell went, they were satisned that there was a dis- 
agreeable smell produced from some of those works, and they did not 
require any more evidence upon that subject. Of course, they expressed 
no opinion as to the cause of that smell, nor as to the possibility of 
curing it. 

Mr. Harry Jamea Veitchf examined by Mr. Bichards. 

I have resided at 84, Bedcli£fe Gardens since June, 1876, and carry on 
business at the Boyal Exotic Nursery, in King's Boad, Chelsea. I nave 
there a very large conservatory, and a very choice collection of plants. I 
formerly resided at my place of business in King's Boad for 23 years. The 
acreage of mj garden is 6^ acres, and I believe I am one of the largest 
nurserymen m the world. I have frequently observed a disagreeable 
smell in King's Boad, when the wind comes from the south-east, which I 
am certain comes from the gas-works. I have seen a slight vapour arising 
from the purifiers when they were being emptied. I have observed that 
smell in my glass houses, which are as impervious to the entrance of 
dust as we can ms^e them, with regard to the cultivation of plants. The 
smell has been the worst when the atmosphere has been thick and muggy. 
I do not think it possible for the dust to be carried to the houses from uie 
gas-works. I have never detected any dust in the atmosphere coining 
from the gas-works. The leaves of our rare plants are so looked after 
that dust would be immediately detected if it was there. I do not know 
of illness of any sort in the family of the foreman who resides in the 
nursery, but the wife of one of our other foremen has on several occasions, 
when the smeU was bad, been quite sick. My own brothers and sisters 
have suffered from nausea, and from headache also, but they have never 
been actually sick. I drew up a petition to the Kensington Vestry last 
year, after I went to Bedcline Gardens to live, to which I obtained one 
or two signatures from my friends, and then I left it with my landlord 
to obtain rarther signatures. I believe there were about 30 or 40 signa- 
tures in all. 

Cross-examined by Mr. O'Haba: The smell has been much worse 
within the last two or three years. My gardens are about half a mile from 
the gas-works. 








1 OB 005 or two oocMska rM«iii|^ hM Kn« ^piNry Wii4«l Im^^ 

over the nitwar a4j«ic«iit %c» thM» ikwIm ](^mi «mmi mm iIii^ 
banc oD^tied, and wiMn Um {Mouriflcan ia« uu<^v«4WI l^« vn^^^r 

Why did joa 90 to lire «l Radeliffo QaidMHi •» nMur Ui« M»«U, It y\iM 
didilDBdik aonmdif— Beeanae I waatad a baUar boua»i and I aUa wUm^^ 
to be as near my basmess as I oonld. 

As near the ameQ as you oonld f — Tbal I canuol balfi { bul I «bauU1 
fike the smell to be remoTed. 

Bjr the Comxittss : I have other noneriea boaido« th« «m« al 0U«4««m, 
and in drxving past to them I have detected the amell. I ani t«4d it t^tim* 
raim ces as eany as five o'clock in the morning, aoottrdiua ttt the aUN «U 
the atmoBDhere. Sometimea our greeuhouiea hav<i boMi i^rmtMitiHt 
almost all the day. When the atmosphere is very hoayy and futfuy Ilia 
smeU will not |^ off ; but if the air is lighteri it passes off |)«irha|)« »y uiiiA 
or ten o'clock m the morning. When tne wind comtMi innn tUtt iitmlh-t»Ml| 
we hsve had it for fonr, five, or six mornings oousAt)uUvo)y« I iitiUutfil it 
last Wednesday, but we have not had a great deal of soutU-tiaHii wiM4 
lately. 

We had a great deal abont a fortnight ago, was it bad then f- - Nat mo bad 
as I hsve noticed it sometimes. 

Do yon find the health of your plants at all affeoted f—li U diAiuuU tn 
prove that they wonld be affected by it. We have notiaed that wbi*u tlia 
gas fomes have been prevailing in the houses, and have DouUuued iworuiuM 
after morning, the plants have not lasted so long as they do when the wiiid 
comes from another direction, but to say that it Is caused by thtf iuMi^ at 
gas is more than I can do. 

Do yon perceive anything on the leaves ?— No ; we have imHIo«4 Um 
leaves of ilie plants and cannot. I have tried to deUot tuiythii^ *m tm 
water, but I have not been able at any time to do so. 

Dr. Andrew White Barclay, examined by Mr. UwuAith, 

I am a physieisn, practising in Brutou Htreet, ji«gent tHreei, and tun 
Medical Officer of Health tor the l^arish of c;hebMa. TU»f*t have be«>n 




Towards the end of 1873 I visited the works for tu» yu/|>ostt of mavniifAu- 
ing what operations were being peHoruied wJiioh ^uight UHt4 to ibe 
nnisanoe, siid Ifonnd they to4 \^^ obliged to jce^UMM uw us« of iUiw. 
At that time tiiey were largel^'iiioreaiaiig their ^imi iXu ordM- to nuiet 
fresh restrictioiis which they gave inif to uudAM^sisAid kmUtntu piaoed uuon 
them) by which they hoped UluA tlie nuisthuoe iiilght be previ*uted . Thu 
-vetdrj appealed to the <jras Jfctofe^ees, who x*MOfM that tlu*y h^ uo 
-pofwer to oontrol the xnauufaotur of gan, and uum mU*ps waiaa; tMlutu to 
apply tor m isgnnction. 

Mr. i^T«»Air.T, : Xu ^Mj end of iW($ and thi; bijgiuulug of iJifi*i did you 4iou 
tinne to visit the gas^workt; V 

JVUneat : Tes; and agceed with tiu; solimto^;*!, idjuMtti. iAm aud yuui 
berton, thsit oontinuous obeervntions should im umtUi \»y tXm xesidwuUi iu 
the paosh* as to whetiier tiiect: we«> iMiy ab^toiiiMnt of tlu: uaimiM/^ muU*; 
qnenfly to the dsie of the iitim t^i0UH,ititti latpiuei. i trIjMtt>d tlu^ wo/iuj on %iw 
14th of J 




thnttune 



AS tune. J. nave eeeu tui? j/uniwiH muj/ui^, i/ut 1^1 vMjr s:it*i*»uuy. i 
w one of the l^owell puritiMrii Mautwcl uj IK/^, J Uunii, mw m tUat tlMii^ 



snboimr componndii we*:^- givMi out iuto Um: hU. of u ix/xi-vu*-. clu»ia<ito«, 
a^A snidi aSy in my opiuiou, would U imt^^i'MUi m* XtnaXiXi. 

Ai} w itfc yoij <;ouid jud|(i do y</4j \Xiu}^ Uu*^ iM^y wiMit of 
eishibtted by to4 yM^ufc who Uu^i cWgi: of ti^ y%a%iiM.tt 't 

I do tooi thiol'- auy W4Mt of ^jmas wjth' unXv^iw I htHr*; «iw^yi» 
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appealed to the gas engineer whether other means mi^t not be adppted; 
but, not being a skillea chemist myself, t have not been abfe to sngg^ 
any siic^ means. Oards have been prepared, to be distributed among {i 
certain number of residents, in order to have an accurate report oi the 
condition of the nuisance up to the present time ; but the returns are not 
yet completed. ' That is wim the intention of applying to the Oourt of 
Ohancery for an injunction against the works. It must de pen d upon the 
weather how long those reports are to be continued. We must haw 
westerly winds before we can get accurate reports. There have been 
several letters from the inhabitants complaining of the nuisance. 

Cross-examined by Mr. O'Hara. : I drew up a larg[e sheet of paper, with 
a column for each day, and wanted certain observations to be filled up in 
a tabular form, for the purpose of ascertaining whether there was any 
amelioration of th^ nuisance or not. 

Mr. O'Haba : You say that in 1876, when you were at the works, you 
noticed smells, and you detected sulphur compounds ; that is, that yon 
think so — you cannot say ? 

Witness : One can generally detect them b^ one's nose. 

You detected these sulphur compounds. Did you consider as to whether 
or not the lime purification could be done without causing; this smell? 
Did you give your mind to that at all? — I have thought it over, but I 
cannot say that I have come to any satisfactory conclusion in my ow 
mind. 

Cross-examination continued : I heard of the great inquiry before 1^. 
Forster's committee about the supply of gas to tne Metropous, but I WW 
not summoned on that occasion. 

By the Committee : I think the arrangements at the Fulham G^-Works 
are rather more complete than they were, and that there is substantudly 
an abatement of the nuisance, but unless the purifiers can be deodorized 
at the time of opening, I see no means by which the nuisance can be 
entirely abated. I cannot say that the process of passing a down draught 
of air has obviated it to any extent, for the reason that the gas company 
have been in the habit of doing so almost from the first time I yisitea the 
gas-works after the lime process was introduced. They adopted it before 
it was suggested to them by the Gas Eeferees. 

Mr. Bichard Thomas Daniel, examined by Mr. Biohabds. 

I am a Fellow of the Boyal College of Surgeons in Ireland, and a Bachelor 
of Arts and Medicine, residing at 20, Cathcart Boad, South Kensington. 
I was selected by the men to act as surgeon to the Imperial Gaslight and 




suffering 

toss of appetite. In addition to the complamts of the men, I have had 
frequent complaints from residents in the neighbourhood. I presented a 
petition last year to the Kensington Vestry upon the subject, of which 
vestrv I am a member. The smell was at first attributed to other causes, 
but I satisfied myself that it proceeded from the emanations of gas. 
When the petition was introduced to the vestry, I moved a resolution &at 
Dr. Dudfield should be requested to go down and report upon this alleged 
nuisance. He did so, and his report was sent to the Metropolitan Board 
of Works, to the Gas Beferees, and, in fact, to all the public bodies who 
could bring any influence to bear upon it. 

Mr. O'Haba objected to the report being reau unless Dr. Dudfield was to 
be called. 

The Chairman said he could not allow the report to be read. 

Examination continued : I have resided in the neighbourhood for 15 or 
16 years, and, in my opinion, the nuisance from the gas-works has very 
largely increased within the last two or two and a half years. When the 
purification was entirely by peroxide of iron, the nuisance was nothing at 
all compared to this. I was not aware that Dr. Letheby has stated that 
1 per cent, of sulphuretted hydrogen in the air would be destructive pf 
human life, but I should say that would be the case. In consequence of 
Professor Tyndall's remarks the other day, I determined to go this morn- 
ing to the Fulham works, as I knew it was likely the purifiers might be 



I left my hanseat aii o'clock, ftod went Htraight dnwn in Iho 
ol the gas-iTDrka, and I did not ohsene the Ehghtest iinell, I 
went iuta the woiks, and tutked the foreman vbtn a jiariEcr voald be 
opened; he said in a, totj few luinnteg, &s the men were just coming iu to 
opoQ it> I witneSBed the whole [)roDes5, and the Bt«cch was moat intolerable. 
The wind was not iu the lUieciinu of our ne%hboarbood, and the weatbet 
was very 'oRgy, warm, and miaty. I felt myaelt quite naiieeated by Um 
amell. I saw ail the piocosa carried ont, and all the angReatiDnB which I 
heaid Mr. Harcoutt tnJkiug of the other daj ; 1 alao made inqiiiriea, aad 
satiefled niTseU that there wa« a down draught of ail' beiiig carried throngEi 
the lime- The barges and all things elso were covered np, and in no winr 
possible could this smell escape after tho lims left the parifler. ^o 
gestiou occurred to my mind that would make the syBtent mora 

lO the works because Frofessor 



B^gee 
Crofls-examined by Mr, O'Haoi : i v 



,o smell firom the purifier 



kuow there m 



from that which the 
r eyes or hands being 



ma not a smell, and I hi 

gas tar this morning, bnt it ia a very different smel 

purifiera give off. 

The Cottui'etEii : Do these men complain of thei 
injured by the lime at all ? 

Witrteas : Not thair eyes. Frequently, if their hands get a little moist 
IB shovelling out the Lime they get very severe bums, which are norse 
than boms intlicted by plain lime; they £et poisoned woonds, but I bave 
never heard them uompMn of the dost. 

With reganl to Dr. Letheby, you aaid he calculated that it there was 
1 per cent, ol Bnlphoretted hydrogen in the air it would be injurious to 
health. Does that apply to gaa burnt iu a, close room or iu the open air ? 
How do you apply this dictum o( Dr, Latheby's upon the aubject ? — 1 
apply it in this way — that aulphuretted hydrogen, to persona inhaling it 
With other compounds, is injurious tu health. 

In the open air? — Tea; itHllathe rooms In onrneighhonrhcod completely, 
although the windows ore closed. Uy own servants complain of it, and 
it has been attributed to our sewers ; bnt I have had ovccything done that 
can be done to our drainage, and I beUeve it ia perfect. 



chief engineer there for two years. That atation originally belonged to 
the Imperial Gas Company. In the sninmer of 1873 our directors, who 
were then the Imperial, became aware that the tias Refereea would ve^ 
rfiortly place them uniler the particular restrictions aa regards purity from 
Bolphar compounds, which they had previously inaisted apon with regard 
to the Chartered Company, and it was therelore necessary to commence, 
in anticipation oi their demands, some pTeporation, in order to enable ua 
to purity our gas. Wb mode up our minds that the requisite amount of 
purity could be obtained only by the use of lime. It was in June, ISTi), 
after the Beferees Trere appointed, that the purifiers were first charged 



ng capaci^ was quite 
ferees. It necessarily 
a order to purify the 



1 Ume at the FuUlai 
the lime process, it was found that our 
inadequate for the purposes required It 
involved a frequent substitutioi) of fresb 

quantity of gas required. We did succeeo in Keeping uuwu me 
quantity of sulphur pretty suci^ssfully from that time, but it was 
with very great difficulty, on account oi our limited purifjiug area, 
we bad to change the pniilerB very rapidly. A great nuisance was cer- 
tainly created. In (lie winter of 1873-74 a number of tights were trans- 
ferred to anuthor station, so that we might enlarge our purifiers at 
Fulhana, On the flth of Fehruaty, 1974, I received a letter Eroni Mr. 
Chobb, the secretary of the Itnueria! C-ompany, uneloning a complaint 
from the Metropolitao Board of Works with refereuce to the nuisance 
'which was being created. By the winter ol 1874 it was tound that it bad 
not been possible to get all our new purifiera ready in time (or the winter. 




to 



pplied to the Belereos for Bome Tsliel frnm the maxinmin 
'hich they minired, batthsy declmed to make any Biter&tion , 
it order. Notwithstanding that oar apparatua waa not perfsEtly con»» 
pleted ve Bucoeeded in pniityiDK the rbh HDbataatially oB the KefersH 
required ; bat tte had great diffieiilty in doing it. On Beveral oocaeioDE 
we were above the mark, but the matter was leniently oonaidemd, bj 
leaaan of onr works not being actually c^ompleted. On the fiSth of Jannary, 
1S75, Dr. Barclay visited oar works with reference to complaiols of the 
nuisance that were being made. He especially referred to a nniaanoe on 
the Both of the previous December, and I einlained to him that it -wu 
dne to our being obliged to ohsiaRe the pniinera rather sooner than ne 
ought to have done, because if we bad allowed the matter to go on losgeT, 
weshouldhavshadontsnlphuraboyetbemttiimum. On the 24 th of Augur" 
1S7G, Bt. Barclay came to the works and made farther complaints of tt 
nuisance which the district and his neighbourhood were feeling. Up ' 
that time I had been giving every possible attention, both to flecuic 
proper purification of the ^as, ujid to minimise the nuisance as much 
possible. Up to the end of ISTS Dr. Barclay, from time to time, v' 
the works, and I explained to him tba system of working the porifli 
rotation, which I hoped would do away with the nuisance. I may ilhu>' 
trate what I mean by this [producing six cards]. Wo have a set of idi 
purifiers ; they are placed id this way, and we thongbt that by ooDtlnning 
the Sow of gas through the whole of the series, we should he enabled to 
convert the Iimo in the QiBt purifier into oarbonate of lime, so as to pre- 
vent the noisaDce caused by the aulpliide of lime ; but we fonnd that by 
adopting that prooess, it drew the whole of the sulphur out in this first 
punQer in such vast quantities, that it was impoSBiblo to prevent it going 
into the gas, and therefore we had to abandon that process. In July, 
1878, 1 received still further comnluinta from Dr. Barclay of the nniaanoa 
arising from the Fidham works. Ho came to the works, and I was 
extremely vexed tasee him, becaaae my impression WAS that I had beea 
saroessfi^ in reducing the nuisance to such an extent that it would not be 
noticeable. Itoldbim eisctly what I had done, and what di£oaltiesI 
foond — that, in truth, I could not, by the rotatorysystem I have mentioned, 
purify the gas, and at the same time avoid the nuisance. From that date, 
therefore, the system of working the purifiers in rotation was abandoned. 

Mr. Pope : Let ma ask you this, because a great deal seems to turn upon 
it. Did you do cverythiag which your knowledge, care, eiperienoo, and 
supervisinn could do, to carry out this in a SQcceeBful way, in order (o 
aoGomplisb the double result? 

Witneaa : i did. 

Honestly, with the view to do it, if possible ?— Yea. 

I think yon say that you thought yourself you had succeeded 
minimiiting the anisance ?— I did. 

Examination continued ; In September I received inatrnctionB from 
directors, in common with the other engineers of the company, to try _ 
ventilation of the purifiers that has been mentioned by Mr. Harconrb, ■ 
have a cony of the directors order : — " That the foul lime at all statiouH 



A 



mpletely vantjlated prior tc 
Mr. Pope ; How soon after that order did yon p 
purifvine chambers this ventilating proi 

TUit^^ow T .q--i --'■ 1_. :. r.. _..|.__ ^1. 



apply b 



e occupied in ventilating the whole o. 
lat, that, in the jlrst place, I could not o] 
'"■" 3nd place, I serioualyappr "* 



degree, and the length of ti 
lime would have been so j 

the purifier long enough, auL, ^ , __^ _^^ 

damage to the veasel itself. I ahould also add that the nuisance caused 
by heating the lime was so muct greater than that ordinarily caused, that 
I abandoned it simply on that account. After carrying the esperimeirt 
on for, I think, five days, I found that I shonld want the purifier aealQi 
for use, and I hsid to stop the prooess; and in order to get the punfisft 
empty I had, as it were, to bribe the men to go into it on aoci ' ' "^ 
terrible state the lime was in. 

By the OouKiTTEE : The heated condition of the lime wai 
the action of the oxygen of the air in passing down throtigli it 



ExKitiiiuition refttuned: I bavo aince modified that process, and nov 
■imply carry it to the extent of removing the gas itself which remains in 
the porifier after it is stiut ofi ; and alaa, its 1 liave always dune froiu tba 
introdnotion of tha lime prooeaa, I draw the ajr down while the operation 
of emptying the purifier in goiug nu. On the IGth of October I received 
the foUawing letter from Mr. Cos, of the Eoltons, South Kenaingtun, 
complaiuiiig of the Duiaauoe : — 

miidi Id Buffir frofli the Hlth]' eibBbttDns eiDittad from four wgtki. DmI}' thii beutlT 
pluiinion (rain you "on V 



booH. I .h»U bo itad in li«o so 
(hi>, mouurCB will be ukcQ la p> 
immediiiu atlenlioo nill thonrmi 









At the Hame time the KenBington Vestry oppeared to be Btuanlated by the 
action of the Shorcditch Vestry, and on the 4tb of November Dr. Dndfield, 
the Medical Officer of Health for Kensington, visittid the works and cum- 
ploined of the jmisoDce. I have here a copy of Dr. Dudfleld'a report upon 
this visit. 

Sir E. Beckett objeoted to the report b«ing read, and 

Mr. PoFE said he lUd not think it was Teiy materisL 

Examinsljon resumed : On the ITth of November I received an intima- 
tion from Mr. Harconrt that, in consequence of the oomplaiata of the 
Chelsea Vestry, be proposed to visit the works and inspect the process of 
poiiiying, which he did on the 32Dd, in company with Dr. Pole. I showed 
Mr. Harcourt the whole of the arrangementa that were going on — the 
tmcka, the means ol covering the lime, and the hood for shootine the 
tracks under ; and I also showed them the means for covering the barge 
over to prevent the escape of dust, as far as possible. I delayed opening 
the purifier till the arrival cf Mr. Horcoui t and Dr. Pole, when the M was 
raised, and the operation commenced. I mentioned that Dr. Barclay had 
sng^sted the applicatkm of chlorine gaa to deodorize the lime, and I ei- 
pluued to the Keferees how be snggest&d it; but tbey agreed with me 
that it was quite impracticable, and coald not be carried out. Mr. Harcourt 
then observed that, while the men were removing the lime, there was 
some dust thrown up. The Ume was dry — it very often is dry, but at 
other times it is quite moist in itself — and he suggested the application of 
water to the lime, as he thought that nuisance was caused by the dust 
escaping. I undertook to do that. Mr. Harcuuit hIso proposed that we 
sboald cover the lime over with tatpaulins, or cloths of some sort, in order 
tn nrevnnt thu oBcape o( efBuviom, snd that I undertook to prepare tor on 
Before leaving, Mr. Harcourt thought over the idea that 



had been thrown out, about the appKoe 

proposed that we should try 

ehoold take some wooden t 

them. Supposing a purifier is being opened and the 



if chlocme eos, and then they 

ith chloride of lime ; that we 

id place some chloride of Ume upon 

.3 _.. J .1 !_a — _ blowing in 



, .-ie chloride of lime should be placed here [pointing oi. 

a. model] and treated with an acid, so that the chlorine gas eboula be 
thrown off] and be thought that if those two ganes came in contoot with 
the ail tlie one would deodorize the other. I undertook to do that on tha 
next visit. I remember Dr. Pole suggesting that that would "catch it on 
the wing," but it did not seem to me altogether practicable to do it, 
becaose uhloriue gas is a gas of very heavy gravity, and would fall quickly, 
whereas the other gas ascends ; however, I undertook to carry it out. 

Mr. PoFE : Excepting the wetting of tlie lime and covering the surface 
dniing the discbarge of the puriAexs, was the whole of the rest of the pro- 
oesa described by Mr. Harcouit in operation during the time that those 

filaints were being made against the stench from the works ? 
itTteit; It was; everything was in use. 
That being so, if there be any nuisance at Fulham, is it in any way 
due to negUgeuee, or carelessness, or indiQerence upon your part, as to 
,.._ __=_A ure? — Mo, it is not. I Lave taken the greatest pot--'-'- 



I may ask you 



a prevent that u 






may ask you this question generally : Have you been able to get lid of 




I pmifiMtiDii f-— I 

ime pnriScatiod 1 



}ffenBlv« to 



Uw nnlMnce whicli U oooaEioiied b; this BfBtem of lime 

In jovli opinion, is it poBBible to cany o 
imTOlviBg Oie reduction of the sulphur uom 
by tbe Referees without CEtusing a ---*— 
the neighbaoiiiood?— No. 

You nave eiliibited no disiucliiiation, whsHter nAtaral o 
to oope with this prol)lem ol gae, purilicatLon ? — Soan wlmteveT. I hsrs 
met eveiythiug that Mr. Barcourt hiu guggested to me moat oheeEhdljf, 
and e&dcsvoimd in ereiy vay to improvo upon what ire did bsfors. 

Mr. Hucourt BoentH to thick that nt FuDiam, to do yon oiedif. emv- 
thing is done which cui he dunei, Lnt mo Mk you, in your judgtoan^ 
thonch ovcrrthing la done ivhich I'jiu be doae, have you itAvei 0» 
probrom at Fu!biun ?— I have oot, I suflBr from it mysolf, and I would 
eudeKvour, It I paReibly could, Ui rvmove the inconvenience fOr mysdl^ 
if not tor anybody otae ; but I hn™ not been ButooMfol in doifig lti 
althoneh wo nave spent couBidDniilile HuniB of money in ettdeavnnrlngU 
solve this difficulty. 

In puahiDg the propesa of denjorijinft the sulphide nf lime to the foil 
uitcut, is there anyspeoial danj^erwhinh hua been found in the manipnlii' 
tioQ flf that pcDoeiis ? — Yes. uii questionably a, danger. Tho action of 
oiida of iron upon aillphnretted hydrogen is to form a, sulphide of izDii, 
and when the oijgen Hgain muets wili it, it re-tomja the oidde of in* 
and precipitates the sulphur. That is in the form of i 



ibined sulphur, 

1 of gas, and when , 

Dwn and pass it thmurti Hu 

' '-.Bbe&igsh 

_..^ . „ .anddiwt 

down the Bulphnretted hydrogen, that, when mixed with common ail, & 
also an exploBiie g&s. Again, in carrying on this prooeBs, eve^ time yW 
do it, the boat here [nointtng to tho model] is sufficient to ignite the BuL 

Shnr. We saw that oifGculty long before the lime process was introdncwL 
Qt mora especially aince then, becnuso I construFted vesselB, with nlot iBt 
covers, with a pipe to carry off the vapours other than snlphUretM 
hydrogen, and I put on them two large valves, in antieipatioa of luohjH 
accident happening as an explosion. We fiubsequently mand, in oatsjt 
that proaesB out at the Bromley station, that an eiiplosion did liAMi 
there; and I then ceased using the closed vessel, and constructed iL 
open vessel. We then introduced a steam-pipe into the oiide, the bbjM 
being to moiaten it, so as to endeavour to prevent the ignition of v 
BulpEur. There is a great deal of heat given off from tho parSfior doiC 
tbe ventilation of the lime to the fullest extent, and the steam driea ■( 
oxide to snch an extent at the buttom layer that it is still liable ti 
It becomes hot and dry, and then chemical action goes on, i 
sulphur IB heated, and sufficient heat is Blill created to cbubb an exploaloll', 
although you introduce the steam by way of preventing it. 

As I understand, the ventilati-on that Mr. Harcourt spoke of in terme of 
praise cannct be safely carried beyond the point at which you carry it tt 
Fnlbam, because oi its tendenoy to heat the lime in the purifier itsd^ 
which, of coarse, renders the lime even more offensive than it is to bf^in 
with? — Yes, unless you carry it to the full extent, and completely deo- 

If yon carry it to the full extent, then you run this risk of can^ring; ant 
other sulphur compounds, and creating another smell, or an exploaioiL 
from the oanseB that yon have meutioned, either the leakage or the heatangr 
—Yes. 

Have you therefore carried out 
extent that you consider it safe in 
that I have a great number of m 
carry that prncess as far as it daio 

Notwithstanding all that, there i 
mentioned at Fmbain, and whii 
There is an incident I may 
RefereM bavo said, that the; 



Lsider tibat t do 
safety of the tnea. 
anoe which yon have 
is, to your mind, inevitable T—Yeft 
nention. It appears to me, from all tiU 
liave in their minds sji idea that I do sot _ 



my hoaonr as s gaotieioan tliat I do carry oi 
lest extent ; that is tho moat forcible n-ay in which I ci . , 
B ciccasioD, Mr. Hnrcourt came dovn to the n-orkB nithaat t. piuvioun 
jijmLmeot, at a time when we were fnliy eufiaged iu emptying a purifier. 
L oune into the works, aud went to the pniifier that wae being emptied. 
vaa cenuited Co me immedintety tbat lie came, aud I was rather netUed, 
rthi - 



f ttumght it implied a want of con&deuue that I was not carrying 
It these processeB exactly aa they ought to have been done, and I did not 

gto joiil idm. I thDOgnt he might iaveatigHite aa far as erer he chose, 
about half an buur my foreman came to me und Eaid that Mr. Horcourt 
had aaked him to talce a piece of lighted yam, so that it woold smoulder, 
and smoke, and hold it over where the lime had been removed, in order to 
see if the draught from the exhauster waa really drawiiig down the air, but 
my foreman declined to do that. He said it was so dangerous an experiment 
that be dare not do ao without my authority, and he came to me to ask 
whether La was to do it. I. said that I was grestly obliged to him tor not 
:itremely daugeroua thing, betause there was a 



danger of a . „ , 

look upon that as an Instance of the w 



ever have dfeamt of ptonosing 
iw any disrespect ott Mr, Harcoi 



[«. A practical gas 
ising Euch a trialaB 



engineHT would cartinlj ui 

that. I da not desire to throw any disrespect ott Mr, Hurcourt ih any way, 
or apou any of the Beferees. They are no doubt able men ; but ! say that 
the practiiml kuowledgo which is ao essential was abseut. 

Croas-esamined by Sir E. Beckett ; We found it very iucoHveuieOt 
being under the 20-grain teat in the summer of 1874, becaufle our purifying 
appaiatus was not latge enough to enable us to comply with tliB BefetHDa 

Sir E. Beckett : You received a letter upou the aubjeci, did you uot, 
from the Beferees, on Nov. 14, 1BT4 f 
Witnen : I do uot know of auy. 
Sir B. Beckett eaid it w.is nut very long, so he would read it : — 

■=/. JrfrlpU, JVur. U, IBIl. 

, .. psratns. ^B were doirouB In obtain cmnplotc 
Eticonalderia^ tbe iBulihQiu ot Hulpbur iiapurity we 

hv pDrltx ul Ujv fu npplidd by tbtui, and aor atTon 

-9 sEi hardl; nu Lhe oomiliDfu tabcllliety la BDbJMt 
the nscidenlll tmn-compbition n< Ihp new uupirslus. 



atkiifghitK, 
DcU,l.er,i. 



in opentioD n;u 3D gmltih, Uis ]ii:tu! 

Surio* UiB other half of the sime tnoni 

Ib Uc fOllDHiDr month, ••ving. no d 

of lioH, tathousn the inrik.' at »:,> In 

^ralDS HB never exceeded flt Hn^ge" 

■hoaU enable them to supply ^a of 
jBiprnfedllj applied, reducei the amomit dI 



lioount did not Often exceed S5 etaJnB. Tlie 
sJiiee)y Bt ill dioiin^Ued, a tauiuixn uf 2a 

eomewliBt holier degree uf piirilv t^n la« 

"■ - ' ■ ■ o'eVhicb bU oulgnii.J ■• 

Id exist for the reduel^ 



UnUwof 



■lo-vii;, 



oJla'^Dd o 
iT las "there hii be™ ng Inctme o 
H uipanittu bniughl into uee at the ucbau >tatiDnt)ne can aaly attribute U 
3 JlDonleilfB, can, and >ldU in (he mode ol pdrillcatlDii. 
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In the month of October. 1874, the maximain anoant of sulphor returned wu— 

Grains. 

Atrulbam 17-« 

At 8t. Fancras 19*3 

AtHaffgerston 18'S 

At Bromley 15*4 

i excepting two dayi, on which they were quite anomalooi, and evidently acddenUl). 
M November the maxima have been — 

At Folham 16*1 

At 8t. Fancras 18*1 

AtHaffgerston . 17*1 

At Bromley 10*8 

The averages have been as follows :-~ 

Oct.. 1874. Nov.. 1874. 

Fttlham 15*6 . . . 14*8 

St. Fancras 15*4 . . . 18*0 

Haggertton 15*2 . . . 15*6 

Bromley 10*4 ... 7*8 

General average 14'1 . . . 12*4 

The average for the coi responding months 
of last year were 18*2 . . . 20*5 

Hence it is clear that your managers are employing their existing purifiers much 
Bore successfully than at the corresponding periods of last yevr. and although the 
make is approaching its maximum they are Keeping a long way below the |«eseribed 
maximum of sulphur. At Bromlev. judginr by the very low sulphur returns, there ran 
be no reasonable doubt of the sufficiency of the purifying capacity ; and at St. Fincni 
four out of six new purifiers are so far wlvanced that they may certainly be used before 
the depth of the winter. These two works yield nearly half the supply. 

From these data we cannot doubt the power of your engineers, by skill and care, to 
keep during the winter wiihin the present maximum under ordinary circumstances. It 
must be borne in mind that if it should be exceeded, owing to extraordinary eontin- 
gencies, yon have your power of appeal, and we have no doubt that in such a ease tbe 
. chief gas examiner would take into consideration any bon& fide plea on your part founded 
on temporary difficulties arising out of the non-completion of the new apparatus. 

You roust, we are sure, be aware that the raising'of the maximum would be viewed 
with great displeasure by the public, and it is consequently a step we could not resolve 
on, except unaer more urgent necessity on the part of the companies than we at present 
see. The public may reasonably expect a lowering of the amount of sulphur, now that 
the praetieability of keeping it down has been established ; and we hope that next year 
we shall be able to fix a lower maximum than heretofore. 

We take this opportunity of expressing our satisfaction at finding that purification by 
lime has been carried on at Fulham during the summer without a repetition of the 
former complaint of nuisance to the neighbourhood. We were confident, at the tinve you 
brought this matter before us, that such a result might be achieved by care and skill on 
the |Murt of your managers, and we are pleased to find that our anticipations have been 
realised. 

That letter was signed hy the Beferees. (To witness :) Do you wish to 
make any remark upon that ? 

Witness : With regard to the question of sulphur, that is not thia ^int 
at all. We have complied with the Gas Beferees instructions entirely 
upon that. 

Sir E. Beckett : What do you say to the last paragraph ? 

Witness : I do not understand it. I never heard of the letter before. 

Then Mr. Chubb did not think it worth while to communicate with you 
about it? — I do not know; I cannot tell you what was in Mr. Ghubb's 
mind. 

Then we must ask Mr. Chubb. Did you take any part in the proceed- 
ings in 1876 before Mr. Forster's committee ? — I had nothing whatever to 
do with that matter at all. I was devoting my attention to suppressing 
the nuisance, although unsuocessfully. 

If these Beferees continue — or better Beferees, if you would like to have 
somt ^better— you would go on trjring experiments to get rid of the nui- 
sance ? — I consider, so far as the lime process is concerned, that I have 
done everything that can be done, and the Beferees agree with me. 

When you say everything has been done that can be done, do you mean, 
to repeat Mr. irorster's question in 1876, that science is never going any 
further?— No. 

If the Beferees continue requiring you to keep down the sulphur, will 
not you go on continuing to try fresh experiments in order to do so ?— Not 
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iftertfaiBlimejiroceBa. MjmiDd itnude upon that point', I have brongbt 
U to the ]ii-aoticBl limit, I cannot imprare on the experience that I have 
fadd, and I am not aworo of any other procesa. 

BvBlything raiiHt have e. beginning, Will yon take upon yoonell to aay 
yon axe satisfied that Bcieuce can never fiad anything ?— They may disoover 
BomethiD^ a hundred ^ears hence. 

Supposing you are under two fires, the RaloreeB on the one hand and 
the penaJtieB on the other, do yon not think it woold be worth while 
gomg on, and poHBibly paying Bcientifio men to try and invent some pro- 
COBB?— I hardly think yon mean that it would pay anybody to try and 

Such tnin^ have been done in the vorld ? — It Beems such an extraar 
dinary iiuestion, that I find some difficulty in onawering it. 

It is an unpleasant question, no doubt? — It is a myth. I cannot define 
in my own mind bow I am to set about giving a practical answer. 

Ur. FopE : Then yon think it is fair to say that we are to be put under 
penaltjes until somebody cau invent BomeUiing to get rid of the lime 
prooesB. 

The CoimrrrEE : Mr. Harconrt told us that these limits depended entirely 
upon tlie lime procesH. 

Sir E. Beckett : I want to know whether this gentleman ia confident 
tliat nothing more can be done by way oi improving the lime procesB to 
get rid of the nuisance f 

The Committee : The qaEstion to Mr. Sarcourt was to that point, and 
he said if purification proceeded upon any other process the limit would 
have to be temporarily aboniloued. 

Sir B. Beckett: Then ho would abandon it, (To witness:) It, on the 
other hand, this Bill ib passed, relieving yon from the Referees, ivhnt 
motive will you have to try and parity the gas and get rid ot the solphur? 

Witness .* Xi we possibly conld discover a process, we ahoiUd. I liave 
lately been trying experiments myself with that view — vre are constantly 
doing so ; and if we were to eventually discover such a process, we shonld, 
of course, adopt it- 
Why "of coarse," without any Reterees f ^Simply wo shonld, as we 
nlways have done, be doing our best to carry ont the intention of reducing 
i, it ot snlphnr in the gas; hut I have no gronndB for saying tl 
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entirely abandoned, and I 
lich to make them, 
ved.oa this Bill tries to do, what motive 
r taking any trouble to f^nd the meaun for removing the 
the present moment I do uot see what motive there is other 
than the endeavour to reduce the amouiit of sulphur in the gas sappUed 
to the public. 

Do yon think there is any harm in sulphur as burnt in a room ?— To 
what amount do you mean ? 

What amount of snlphur would you like— say 40 grains ?— I do not think 
there is any practical difterence between SO and 40 grains. 

Ton wonldTnot Ihink it worth while to -try and reduce the sulphur belnw 
40 grains if you were free from penalties? — I Baypractically there is no dif- 
ference between the efieet of 20 and 40 grains. 

That being yonr opinion, would yon take any trouble to redace the 
sulphur below 40 grains if you were free from penalties? — If we had a 
process by which we could do it X would, but it is a question I cannot 
answer, because there is no procesH bnt tbe lime. 

Mr, FoFE : We take it for granted that if there were no penalties, practi- 
cally 40 grains would be the raaiimum. 

The CoxHiTTEE : la there any amount ot these sulphur oomponnds 
which is ever produced by the combustion of gas which yon think would 
be injnrioQB, because you speak ot the dilTerence between 20 and 40 as 
not being worth oonsidoring ? 

Wiineis: Not between 20 and 40; hut if it went as tar as 60 or 80 grains, 
or anything like that, I should be inclined to think it was decidedly 
advisable to remove it, because there would be a, greater amount of sul- 
phorouB acid formed in tbe same amount of air in the room, the eOect of 
vhioh would bo limply a question ol disagreeablcnaas in the room. So 



Cm: m the injury to health goes, I think, even in that case, it would not be 
BO in an ordinary ventilated room. 

Is there much more difference between the injurious effect produced by 
40 grains as compared with 60, than there is as between 40 grains as com- 
pared with 20 ? — ^It would increase in the same ratio as between 20 and 40 
and 40 and 60. 

You have thought 40 grains about the happy mean at which you begin 
to allow it to be injurious? — I think 33 grains was the average quantity qf 
suiphur existing in the gas under the oxide process. I have looked at it 
in this light, that sulphurous acid is a disinfectant, in point of fact; and 
it struck me whether or not it is not an advantage, to some extent, to have 
sulphurous acid. It may seem to be a laughable thing, but salphurons 
acid is, nevertheless, a disinfectant. 

"Would you be quite satisfied to have a limit of 33 grains ? — ^No ; because 
it is a process that we cannot exactly control. ' It never reaches more mm 
40 ^ains, but it will range between 28 and 30 and 33 grains when the purifi- 
cation is carried on by oxide of iron. 

In July, 1876, you had the impression that you had succeeded in doing 
away at that time with the nuisance ; what did you form that impressioh 
from ? — Through the means I adopted there, I thought I had reduced it to 
such a low degree that it would not be observable ; or, if so, not suMciently 
to draw forth complaints. 

Is it observable in the yard at the present time, when there are com- 

Slaints in the neighbourhood? — Tes; it is more noticeable on a damp, 
ull, wet morning ; such a morning as this. 

If it were noticed outside, I suppose there is no doubt you would notice 
it inside the works still more ? — Tnat would depend upon the condition of 
the atmosphere. If it was a bright, light, clear day, with a westerly wind, 
it would nse and go away, and be noticeable more at a distance than on 
the works, perhaps. 

In July, 1876, you did not feel it inside the yard? — Oh, yes, I did, 
unquestionably. 

Then why did you tell us that you thought you had succeeded in doing 
away with it ? — ^Because I thought it would not reach beyond the works. 

Mr. Vernon Harcourt was with you on one of those damp days, and you 
went about the yard with him ; did you call his attention to any sn^U 
then ? — I think it was on ihe 22nd when Mr. Vernon Harcourt came. ^ He 
said to me when he came that he noticed a strong smell, and I took him to a 
purifier that was being changed ; it was a cold, wet, damp morning, and 
he saw a great deal of vapour rising from it. I pointed out to him some 
vapour rising from the interstices, which escaped, and he allowed there 
was a strong Bmell from that. Then I took Mr. Harcourt round the works, 
and showed him where the exhauster was at work ; and when leaving the 
works he asked me if there had been any complaints lately, and I said 
that I had had some, but I pointed out to blm that at that time the wind 
was setting in the direction of the parish of Fulham, and not of the parish 
of Kensington, and I explained to him that although I had had some 
complaints there had not been many, and it was due, in my opinion, to 
the fact that the company's works were situated in that parish, and all the 
rates, and men's wages, and so on, went into that parish, and they were 
rather more lenient to us than in the other parish where they had nothing 
but the nuisance. The remark Mr. Harcourt made was that he wished the 
wind would always blow in that direction. 

Have you made any suggestion to the referees that, instead of fixing a 
limit of 20 grains and 25 grains, they should give you an average of 
83 grains? — No; we have not put it in that way; we have proposed that 
there should be no limit fixed. 

But supposing you could not get that ? — We were willing to take 40 
grains ; but we could not accept 83 grains as the maximum; 

Supposing you had more room in your yard, and were, therefore, to 
have a greater number of lime purifiers, would not that reduce the 
nuisance very much ?— No, I think not ; because you have to take out a 
certain impurity — the bisulphide of carbon ; and in order to do that you 
must have sulphuretteti hydrogen and sulphide of lime. If you do npi 
take it out it goes into the gas. Therefore you must remove the sulphia^ 



cd lime, drawing wltb it tlie bisnlpbide of carbon, and if that bv; to he 
redaoed to ■ cMtain paiiit, uo matter how, yoa muHt take it od<. 

Ib it not the CHSe thnt the oftener you change tbia lime, the oftener yoa 
□pen the pnri&en, aud (be more rapidly ^oa work, the woree ilj tlie smell 
in the neighbonrhood ? — If the capacity of the purifiers is uot sufficient to 
redDcs properly the nalphur compoandB, they must bo changed oftener. 
Wo have always done no hi the Bmnmer to tlie fulleBt extent, and we are 
now inoreaaing our purifying ]ilant very bkrgely to enable ub to do it during 
tie other months. But you atill liaye to take out the same quantity <rf 
bisulphide of carbon, and you muat have the sulphide of lime to do (hat ; 
ud. if your puriflsrs are larger, the only difference ia that you work thorn 
Boraewnftt longer. Yon are able better to combine the Bulphur I'ompoandB 
t^at ha,ve to be removed — that is, the velocity of the gas is Ibbs, and ib IB 
longoT in contact— but, in point of faot, the more you puiify the gas 
absolutely the more nuisance you must create, becauBe you bring mots 

wliat we want to get from yoa ia this : Supposing yon had more space, 
■nd a greater number of puri&erB, would not that lesiien tlio nuisance, 
bolb by the infreqnency of opening the puriflera, ftnd also because you 
would not have to force the gaB through bo rapidly ? — It would lesBen the 
freqaeucy witb which we should have to change the purifiers. 

Sou also say if you have to forte the gas very fast through the porifiers 
the effect is worse, bo that in those two reepeots you gain an ftdyantage 7 — 
We have an advantage. That is the reae on why we ha.vo spent bo much 
money in extending our purifying plant, and are proposing further ezten- 

That would, t 

"oold . . ^ ,^ 

-. e the hulk of lime is larger, and the o, .. „ . 

uutifier extends overs, longer period; thorefore, in point of tact, yoa have 
to perform prcoisoly the same work, but in a slightly difierent way. ^ 

In crosa- examination by Mr, BouNo, witness espreaaed hia opinion that 
the foreman at the works had acted correctly in declining to hold a piece 
of lighted yorn over the pnrifiera, as rcqueated by Mr. Harcourt, on 
Bcconnt of the posaibUity of on exploaion. Ho also stated that the foreman, 
althoiigh he had no scientiflo knowledge whatever, was in that particular 
case the better man of the two, beoanae he had &e praotioal liowledge. 
The danger of explosion would be from the valves, of which the foreman was 
thoron^ly aware. 

Mr. Round; This ventiUttng of the purifior had bean goiug on for some 
time, had it not? The air had been drawn down through it for kU that 
iime, and Mr. Vomon Harcourt knew perfectly well that it was not 
inflammable, thongh you sot against that tho opinion of your foreman, who 
thonght it was ? 

Witneii: I undortake to Bay that it is most probable that there would 
be Blight leakages from the valves at t)ie bottom of the purifier, which 
WBreoovered over by the layers of lime, and were not notioeable; and with 
this down draught, if a apsrk had been curried down, the gas would have 
gone below the layer of lime and have caused an explosion. 

The operation of drawing down the air bad been going on in the open 
air for hours ; it was not oovored ?— It is open to the air, but the draught 
is diftwine luwarda, 

Supposmg it had resulted in an esplosion, Mr. Hotoourt wonld have 
loBBnlliB first person to have been blown cip ?— Yea, and the men occupied 
in. clearing out the purifier, Mr, Harcourt did not know of those two 
Talves, but my foreman did, and he would not allow the trial to be made. 

Sir E. Beckett : Then you would have had a new Referee ? 

Witneaa: I should have preferred to have a practical gentleman to see 
toy works. 

Mr, Boiraii : You give this decided opinion that an esploeioii would be 
tha coDBequence ? 

Wilnen: Might have been the eonsequence, because there would be 
sulphuretted hydrogen as well eacaping. 

llr. BicHABns : Will yoa ask the witness whether a bit of fioff would not 
" ■ m "hown the down aianght jnat aa wall. 
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The CH:iiKiiAK : Thut is not the queelion. 

Mr. Bound ; Ton would have the best poMible meuiB of Beoing, by Uw 
■make, whether there was a down draught or not. 

Witneii : Snppoaing an explosion h&d happened, Djid had interfered 
with one ol those puriflera, and put it out of uee, my worka would hsva 
bMD cut in haU. It was in mid-wiuter, too, and that would huve been • 
Tery gniTe and serious matter. 

One of the two cases may then be apprehended. Possibly «a exploniaii 
from the presence of a small portion of anlphuretted. hydrogen ?— Hoi 
altogether. 

Tou have allnded to leaka^^ bs one cause, but the other waa sulphuretted 
hydrogen earning in coutact with the air, and beooming expioeiTe?— 
Sulpharettnd hj^drogen ie an in flammable gas. 

What proportiou of salphnratted hydrogen must there he escaping u 
compared with the air ?— I cannot teU you what proportion. There mast 
be an explnaive proportion. 

Now we know the extent of your chemical knowledge. 1 only wanted 
to know, before you gave your opinion, whether you were acquainted WiXn 
the A B C of cbemistry ? — You have no meana of ascertaining how miull 
Bulphnretted hydrogeu is being given off. 

We can judge of that theoretically. What must be the proportion ol toe 
one to the other before it explodoR ?— It is impoFSible to discover that. 
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what proportiDn dI 
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r forget at the present mon 
and ia addition to that there was the eBcape of gas* from the Taivei. X 
pBrttoQlarly mention that more than the BuJpharetted hydrogen. 

Mr. RoUHD said there was a letter be wished to lay before the committM 
which Mr. Vernon Haroonrt "haA accidentally taken away on tjie preTioni 
Friday. It was from Mr. Evans, dated tlie Sath of October, and he ms 
merely going to read a paBsage, and aak the witness whether ho agreed 

" ^ ■ ■ •' - mon Harcourt as folloWB :— 
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n Ibe labjcct 



:nliUtiD|tf«d 
tii* Berlin worki (I think 38 yun d 



and it narked admirably, and ed tlrilf 

(To witnens ;) Do yon agree with that or not ? 

Witness : I do not know what Mr. Evans eiperienced 38 years ago, 
I should judge that the works must have been of a very Email nir 
understand what Mr. Evans means there is the process, to Uie fuU exi 
of ventilating the lime; but then you are dealing with 88 years ago, 
no doubt, with very Email works. Ton have to deal here with very 
bulks of lime indeed, and that ie a giest and essential difference. 

Mr. Round ; I am told I ought to rend the 



We know that oxide of iron is passed away and done with as a pnsifl^^ 
and that was the only reason why it was given up. Do yon agree wIQl ' 
Mr. Evans as far as that goes ? 

Wiineii : I do not know what was the size of the Westminster works 
at that period, or what foul lime Mr. Evans hod to deal with. I only 
indee from my own experience of the present tralk of lima wo have to ded 

In carrying out the esperiment of drawing air down thron^li th» ■ 



lime, I was obeying the 
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le le&at re<iiataace tn the down dranght o( air? — When 
le purifiers are exposed, th«aii will go throngh them inataad 
'-"—J, wliieli offoTB I great TBBiatance; but, not withetao ding 

□ obliged to stop thQ exhauster before being aMe to 

empty the bottom tray oi the puriSer, on account of the heating of it. 

OcoasioDally, will it not happen that one of the purifiers is being dii- 
ohuged withoat the protactiDn that the down draught of air givea it?— So. 
To a oertain extent it would be deprived of it? — It is exactly the same 
thing, if you are only opening one parifier. As siwn as yon expose it, 
whether it is one or two, the ajr goes through the opening inunediately, 
without touching the remainder ol the lime ; it taliea the eaaleat paesaga 
tor itself. 

When you were disoharging the purifiers, was the exhauster always left 
inaction, preyioua to the time when the Referees oanie?—TeB. 1 think I 
have explained to Mr. Earuourt what I have done. 

Mr. MicBAEi. said he proposed to read the reply of the Betereea to that 
tetter from Mr. Evans. 
Mr. Vesson HincouBT : Then I think the whole of Mr, Evans's letter 

p from the point where I left off. 



^ti"^^iu. 



oTIU oruiiltf. but Bimply M ineel dot 
ararewBglUtorelp the Uoard of Witrk 
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were bnealladtor and «lMiird, and «Bi[[oeil injr anpnintmeDt, wurth £700 pw- annum, 

iTeptnre toauggEBt that Ibe lulphnr qaastion is a bugbBsr relifd byLttlielnwha 
(oundit nay tnkirepltnp. ItlaaU very well to aaj iliEroUBonuiaancefrain tDUlUioe. 
I cDDtend tbere is. and when tbe time arrives when aome of our people are kiUed (and 

«rtH!t^^>"n""enpnee"7o?u8iq"f liH'proce«"Vo"lit 

thepnrltfersu'eEinill.snileatll; and quickly cbanged; bntwben ynn have id deal nith 
§00 ID 1000 bflsbelg af refuse materisl. it ii Dulte another affair. It Is like tbe eanh 
oloutifor aanalliillaH. BodltBappUcntlDDIo London nr nay large city. 

Id a sanitary ilew. I Relieve, a httle lulpburous acid would do good, but you will 
never get euoujh to do any good from the comhustion of coal gu, even nith *0 grabis. 
It is s eDrimii Tict that tbeee few iraioi of sulphur appear to have a nonderfnl eOtnt. 
while natbing la >^d about tbe earbonic acid produced by the combuition of a foot of 
n* (nearly one foot), and yet thle If, after all, tlie griat aonrce of evil, where gas ii 
bomt without a proper venHlatlon of the r^Him. All this ghould be ibo»n up to the 
pDblle, and it wai my intention of so doing had I remained in oBee. I truat, however, 

Mr. MicHiEL: The following is the answer, written Deo. SO, lS7fl:— 
My dear Sir,— 1 am ohbgtd by your tetter of tlte 23th. I attrihoted the nuisanee at 
ofwhaliou°lind^Mr. crarklold°niE of the peculftrly nau.'cous mell which had there 

have nev^raiysetf a°een uy Approach Id an pverheaUtig of tbe lime, or or tbe Dilde 
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By the OomiTTES : B; the oiliU prooosa the Ume would ramofrn tbt 
caibonlr iLcid after the sulphuretted taydroeen hii4 been lemoTed bl ^ 
oxide. There is no sulphate of lime formed theie. 

Mr. Moralio Srotheri, exuniued by Mr. Michaei.. 
I am the enRliieer of the weatern division of The QaaUght and Coke 
Company, and sIbo a. memher of the Inatitiitiuii of Civil EngLiieeTB. I han 
had upwards of SO yeara expcrisLce in the erectioD and mauagemenl ol 
gft8-worltB. At tho period of the ttmalgarofttion of the Equitable Compaq 
with the The Gaslight and Coke Compuiy I was en^eer at the iomier 
compBiiy, whose works were iu Lupus Street, Fimhco, At those wnti 
we used oxide o{ icon (or purifying our commou gUiS. During the 12 ;ew( 
thut I was the engineer of those worka I do not remembei Hij nniBUH 
being eompliuned of; in fust, I was EompUmeuted h; the inspector Upon 
the iDSJiner In which the works were conduoted, and the freedom hiim 
amelL The works were in a deusety populated and highly restieetoble 
neighbourhood, being situuted juat at the hack of St. Oeorge'a S^are. 
The amalgBmatioc uf the Eqaitable trith The Gaahght and Coke C^qb- 
panj took pl»ce in 18T1, aud iu 18T3 we beoDiiue subject to the reattiiitia m 

moderately ; but directly I be^aa to aee it in a larger i^auitity *> 1^^| 
complunts froDi the aurroimdjag neighbourhood, especially whan ^^B 
wind blew from the east or Bouth.eaBt over St. George's Square. In etiflH 
dojnp weather tho complaints were more nujueronii. I do not belivve^H 
the theory of dust being carried bom the purifiers, because I never fowij 
it BO, On a wet day, no doubt, it would ariae, and be carried, probably^ — 
the wind being in a higher quarter — over a greater distonoe; hnt St. 
Oeorge's Square is so very near, and the tops of the honBes, I might almaBt 
say, abut upon the wnrke. Camplaints were made b; anthoritiea of the 
panshes of St. Margaret aud St. Jameu, and they ^nt their medical 



uiagemeut of the statiao, and 
iouH experieuce I felt that the 
mploint of nuisance. Thiity- 
- ■■—snted) at the Salford Cor- 



ofBoer— Dr. Barnard Holt— to v 

ha made a report to the Testry. 1^ roi 

use of lime at Fimlioo wuutd result ir 

three years b£o I ased lime (before osido was iK . ... ^ ... 

f oration Qas-Works. They naed it solely there, and m IHfiSthe nuLisnoe 
ecame so great from the Urge i|uautit^ of gas being made, owing to the 
increase of the populatioii, that, bearing the oxide purification was in 
vogue in London, the Qaa Committee sent mo up to make inquiries, and 
after those iuquiriea we came to the coiielusion to aae oxide instead c^ 
lime for the sulphur. I find that, after all the care I have taken at Pinilij 
it is impossible to avoid a nuisance if the nse of lime is to be contiau 
In 1S72, upon the amalgamation of the Western Gaa Company with ] 
GasUght and Coke Compuiy, I was appointed engiaeer at the eompan., 
station at Kensal Green, which waa in snch a dilopidated condition aa m 
to be able to comply with tho reqnirements of the Bufereca, and s 
time was allowed in order to reconstruct the works, aud to put ^ hotter 
purifying apparatoa. I have carried out the instmctions of the ifeieiee^ 
and have been generally able to keep down the quantity of sohihai^ 
although occasions have arisen where Ibave been unable, as there arira{ya 
will be. The PimliEO station ia iu a very low part oi Loudon, abuttiiie oa 
the river, in a very densely popolated neighbourhood, inhabited by hi^a 
respectable persons. The Ken Ba.1 Green station is iu the country, ■i^tli 
population around it of the labonring cdass, and the putifiers are a la 
way remote from the habitatioaB ; the smell is, therefore, not very p 
ceptible, because the houses ara so tar off. Living oi " ~ ' 



n the iriod is in the dlreation Irom tlis pmlfieis to my hoiue, I nnell 

it very badly- We have about fiOOO yardB o( refuse lime fvery year to 
set rid of. nnrt we are now completelv el^ipped in the diapoB&l of 11, I 
nave advertiiwd iu all the local papers down the line on the Great Western 
Bailway, uid I have offered to put it in barges and ttiicks free of expense, 
and yet I oannot sell a siaele loiid. I do nit see bow it ia possible to be 
contmaed to a veiy mach lareer extent, [or I have in my place between 
ID and 13 feet in depth of refoae time. I do not know of tm^ other mode 
of getting rid of tbe sulphur oompoundB but by the use of biue. I have 
ueyor known of an instance where lime has been used as a pnrifying 
medium without its creating a noisance ; bat where it is on a small Bcale, 
of conTse, the nnisanue is not ao groat as it is on a vast scale, like we have 
it in Loudon. 

Cross -examined by Sir E. Beceett: I do not propose to get rid of the 
cnlaance ol lime altogether, bntaimply to UBe it for taking oat the carbonic: 
acid. The lime would be innoeuons then, and there would be a very 
small quantity compared with what we nuw have — I sbunld think gi 



where about one-third. It would he of a 



value upon heavy lands in 



it, because of the smell ariaing from the nse of it 

Mr. BtCBUiDB said the letter of Oio Referees hud prodnced a painfnl 
impression npon the miuds of the company's engineers, because it seeioed 
to liave reflected npon their conduct, and they were rather aniions to 
repudiate anything of the sort. They were all present for eianuDatiDn if 
the committee wlaned it. 

The Chaibmak : Do yon think it will advance your case mnch T 

Mr. BiCH-Uoit! said he did not think it woold, although it wonld satiEfr 
the committee that each one ol them had made an honest bottdfi/U effort 
to carry OQt the directions of the Referees to the very best of his power ; ' " 
effect puriiieation by lii ' ' 
to do BO. There was n 
tryiiiEhow not to do it. 

Sir B. Beckett said it would not be the boslneES of the B 
dicactionB. The only mi^rtake which the Beferees had made, in fais 
opinion, hod been in yielding to the oompanias. It woold have been 
much better to have said to the engiueera, " It is not onr bnaineaa lo lay 
how the mannfocture of gas is to be conducted ; if yon do not do it in a 
proper manner we shall judge for onrselveB, aud give the reqniivd «Tti- 
llcate aooordiugly." 

Mr. Bound said that, on the port of the Referees, he did not impatt' 
anything to the engineers of the eompany. The; bad lo deal witli tbr 

nmfonmty or the want of Timformity in theayEtein which those gent' ■ 

" ^■- = "-^ '■ - ■<" denredett 



uid yet had failed 

BUggesting that they had ever been 



idividnally had to carry oi 






-f?.?™ 



d either hi 



say, or to -msii it to be inferred in the shghteat degree, that there was any- 
thing derogatory to them or to their inclividaal ability, but to the lytiMn 
as it nad been carried not by them, doubtless iu obedience to ordecB. 

After some conversation, during the course of which the letter of tkp 
Referees, dated April 20, 18TT, was again read, 

Mr. RiccLkBDa espresBed himself satiafled that there was not any impit- 
tation cast upon the engineers, 

Mr. Qeorge Carlttx TrevAy, examined by Mr. Bicntsno. 
lam the engineer at the Beckton stetion, and also a member of the tnsl)- 
tatiou of Civil Engineers. 1 have beeu engaged in the laiuiiificlurv pt gu 
for a quarter of a century. The Beckion works are by far the lar^M* in 
the world. The site there has been made tip to averygntat ext«int«i<k 
^leut lime, partly derived from the operations on the works, and tiaa truM 
June brought from other plaoea. During the last twelve luontha w* kixv 
covered something like 10 acres. The other statjons have na alher pluw 
to deposit it bnt Beckton. Taking the average for the last Iwvtve MOalba, 
the depth has been from 6 to 9 feet, spread over 10 acres. It the pfwt 
aystem of lime pnrification is continued s\ Becktoa. and it wo )MT»h>tii4 
'he refnse lime, aud the gaa supply goes on ioenuisf:, tk» 
be deposited at Beckton wUl be npwanb of 1CD.O0O rnhM yntt 



I 
■ 

I 



m ; and vrben ne extend a 
it, aod remove it elsewhere. 

Mr. BicHAitcii : Will not daneer arise from bd Urge a deposit tanling the 
wateFCDuraes ? 

Witneu : Yea ; Wo Lave had aii setiOD already commenced againit u 
for foolinK a. watercDnise. It is aJmoat imposBible to prevent penoi&tioii. 

Have you found the difficulty nf gettiuu farmecB and other peraona td 
taJto away the cefuae lime ?— Yes ; there is a very limited demand (or it. 

In point of fact, the onlv place where the company oan deposit it d 
preaent ia the Bookton works ?—Tha,t ia ao. 1 have heard the evidecM 
pvea ai to the nuiaanoe created by thia lime, and I endorse every word at 
it. By the old profleas of peroxide ol iron, a certain quanti^ of lime WH 
naedtotake out carbonic acid, but no nuisance was caused. Ihava worked 
both ayatems. 

Oroaa-Gzamiaed by Sir !E, Bboeett : The refnae lime has been Hcn- 
mulating ever aineo the Beckton works were atarted, &ve or six yean 
agu. In IBTG the filling in nl the lime simply kept pace with the inoreaa* 
of tile works, but the amalgamation with tbe Imperial Company had not 
then taken place, . 

Sir E. Beckett : Did you suggeat to anybody in 187S the expedianoy M 
getting rid of this nccumnlation ? 

Witi\eii ; We Were in hopes, if we addreased a proper ..^- 
to Uie Befereea upon the matter, that they would fnve us relief. 

Then you complaiii personally of the actiou of the Befereea, and not of 
the system ? Is that ao ?— Well. I take the two things combined together, 

Bntie it the two things combined together? Yon say that you were f 
hopes, in 1BT6, that a proper rcpreaeutation to the Beferees would t^i 
you relief ?— In 1875 tie nuastion of the accumulation of lime had ni 
presented itself to oui mind. 

Of course I cannot inveatigate your mind, but the fact is that the linw 
was increasing at a known rate, was it not ?— Jast eo. 

Well, the lime increasing at a known rate, and yon, being before t^ 



asking the c 



md discuBsing the qi 



a Bet you free from tl 



obUglti 



\t the whole area > 



When yon talk about the Reterses, yon knew that the Geferees had b( 
in eiiatance before then ? — Yea. j. 

Then what it is you are really complaining of now I do not nndarataadj 
— Aa far as I am concerned, I am complaining of the amount of refuse liuM 
that ia brought down to my station, and alao of the nuisance, because " 
not only afiecta my health, but it aSecta the health of the persona wl 
are bound to live upon the works. On a day like tJiia, from inhaling tl 
sulphuretted hydrogen and the aulphnr compounds 01 — """ — '.-■- - — 
onr works, it canaes depression of epirita. 

Re-examined by Mr. EicaABna : The amalgamation with 
Company took place iu I8TG, and it ia since some of these atationa havB 
been added to The GaaUght and Coke Company that the evil haa bcoonut' 
much more conspicuous. 

By the Committee ; As things are going on at preaent, I think c 
spare ground will be filled np with the spent lime in leas than thras 

By Mr. KouHB : The land st Beckton ia aboot 6 or 7 fpet below the le 
of liigh-water mark, and we have been utilizing this lime hitherto tor th^ 
purpose of raising the level of our Isud. 

Mr. BoTJlTD ; I do not wish to underrate tbo inconvenience you hava 
alluded to, but could you not go -on for the neit two or three yeara and 
wither benefit your property ? 

WUtibm: No, because if wo extended our workawo should hai 

,0 the deposit. We are already doing that, and the nuisance totha 

" """ re than can be imagined. 

re already excavating lime that you ha.ve in the lort 
joaited ?— Yes. 

positing in order to raise your land up to the level of 
Ve are deposiliug it because w ' 
10 other pntpoae. 



high -water n 
topnt it In. For Hi 



e have no other p 



Bat there must bo muiy parts at yoiir property at Beckton which it 
would be deBiiBhle to raise tu a higher level than they are at preaent, 
are thoro not ?— No, it is already done. 

Dr. Thomiu SieBenson, examined liy Mr. Micsael. 
I have been Medical Officer of Health lor St. Fancraa lor nearly nine 
yaaia. In the antninn of 1875 it waa bronght to my inowledge, hy the 
luepector of nuisancoB and others, that there had been complamts going 
on lor Boine time with regard to the naisonce arising from the gas-works 
at King's CroBs. The coioplaints were seriona, and in the month of Decem- 
ber I called on Mr. Chubb, and I wont on the damo da; to the works ; I 
also Tiaited them seToral times sabseqaectly. I found a great Htonch 
ariBJng from the works, and I learnt from Mr. Chubb tbat it arose 
from the fact that they wore obliged to uae lime in the purifica- 
tion ot the gas. I was well aware of that fact, so I made myeetf 
thoranghly acquainted with the workn. I saw the lime pnnflcra 
opened, and there waa a very powerful odour daring the operation. 
The odoar of BolphoTBtted hydrog ' ' " 

the purifier, and I could detect bu 

in the neighbouring streets ; but u „ „ 

naisance BXtanded to a very considerable distance — even to AiCTle Square, 
which is 600 yards sooth of tho works, where uo sulphnrettea hydrogen 
could be detected. I Bay that nudoubtedly there is something beaidea, or 
in addition to, the sulphuretted hydrogen causing the nuiaance, for when 

sulphnrettod hydrogen on and abont the works ; but, after going a certain 
diBtance from the works, you could not detect any sulphuretted nydrogen, 
and then the peculiar odour of this gas lime— fhia anlphate of calcium— 
came ont. , I cannot say that a ameli of anch a Mnd is injurionE to health, 
neither can I obtain any distinct eiidenca of it, but it IB a very disgnst- 
ing, disagreeable smell, and very annoying. A small quantity of sulphu- 
retted hydrogen will produce powerful efleots. There are various experi- 
ments recorded where, if it exiata to the extent of one per cent., death is 
the result. I have had caaos within my own experience where great danger 
to life has ensued from inhaling Bulphuretted liydrogen. That occnni 
when it la liberated in any way, eapecially from chemical causes, I asked 
the anthorities of the then Imperial CunLpany to carry out certain plana 
which I thought would modify, or, in a great measure, abate the nuisance. 
Those were ventUaldon of the pnriSors before employing them, if possible, 
by the passage of carbonic aoid through them, with the subsequent passage 
of the air wtuoh is drawn through the purificra, through oxide of iron, or 
a furnace, in order to get rid of the foul gas from the purifiers ; practically 
the mode, such as has been described and illustrated upon this model. 
My proposals were not carried out on those works. Plant was put upon 
the works to do so, but in consequence of what i beard as to the effect of 
the proceaa at other works, I did not inaist upon my proposals being carried 
ont. I went down to Bromley, and aaw the effect. There had been great 
beating of the purifiers, by which they had been materially damaged. I 
waa also shown certain apparatus, which I was told had exploded through 
carrying out this aystem of purification, and waa told by Mr. Wright, the 
engineer, that the mbbish arising from carrying ont the proceaa was ao 
great that the cure was worse than the dieeaso. I do not think that any 
such quantity of aulphur aa wonld be loft in the gas, after careful oxide of 
iron purification, would result in injury. I work in a laboratory where gas, 
purified by the old oxide process, is uaed. I tested the gas almost oon- 
tdnnously during the months of Febrnar; and March last, and I found, on an 
averse, 38 graioa of aulphur per 100 feet. I have not found any injurious 
eflecta to my health from the use of auoh gas, I do not think, if the 
amount of sulphur does not exceed 40 grains, it would cause any serioua 
amount of injury. I have made a scries of experiments, bjr which I am 
onabled to give that avidenoe, the resulta of aomo of which have been 
already given on the previous Bill, 

Cross-examined by Sir E. Bbokett ; If there ia not free ventilation, 
eren Ii> graina might cause a considerahle amonnt of dami^e and dis- 
cotnfort. hut I do not think the differeuce between 16 grains and 33 graina 
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woul4 require anv material increase in yentilaidon) because the snlphnr 
would be so small in effect. 

Sir E. Beckett : Tlien you thiftk that the company might safely be left 
to the 40 grains, do you ? 

Witness : I think that 40 grains would exercise no prejndicial effect. 

Then I am afraid this committee must naye made a great mistake upon 
the other Bill ? — That is not for me to express an opinion upon. 

The Committee : You do not deny that there is some difference in the 
inconvenience and the nuisance between 20 grains and 40 grains ? 

Witness : I have not been able to perceive any appreciate difference in 
burning the two gases. 

That is a (question of ventilation, but you will not deny that, xmder the 
same conditions as to ventilation, there would be a considerable di£Ftf- 
ence ? — I deny that there would be a considerable difference. I found in 
my experiments about 6 per cent, of the sulphur was converted into 
sulphuric acid, but the difference between 5 per cent, on the 15 and 
80 grains, I think, would not be material. 

Do you mean to say, supposing you burnt gas with 15 or 20 grains^ under 
the same conditions that you burnt gas containing 40 grains, that iheiB 
would be no difference ? — There would be a difference, but it would be bo 
smaU, I think, that the effect upon health and upon the destruction of 
furniture, and so on, would not be appreciable, and I do not think the 
difference could be weighed against the nuisance arising iroTO. the lime 
method of purification. 

. By Mr. Kound : I did not communicate any of these complaints to the 
lieferees ; I have acted for my own Sanitary Committee, and 1 hftve 
Jiothing to da with the Beferees. 



Tuesday, May 16. 

M. Felix Le Blanc j examined by Mr. Bichabds; 

(Mr. AiiBEBT sworn as Interpreter.) 

I am a Chevalier of the Legion of Honour, Professor of Analytical Che- 
mistry to the Central School of Arts and Manufactures in France. ^ Membra . 
of the Council of the Society for the Encouragement of National Industiy, 
and have been engineer-in-chief for the verification of the jg^as supplied to 
the Municipality of Paris since 1863. I know all the conditions arranged 
in the treaty made between the Municipality of Paris and .the Paris Gas 
Company. Those conditions were drawn up between M. Dumas on 
the part of the town, and M. Begnault on the part of the company. 
My duty is to see that those conditions, so far as they relate to the t^ti^ 
and verification of the gas, are obeyed and carried out under Article U. 
The reports are made 24 times a month, at 11 offices, corresponding to 
the seven gas-stations in the City of Paris, and I produce the report of one 
day's experience at all the stations. The Paris Gas Company have not only 
fulfilled all the obligations imposed upon them by the treaty, but in many 
instances they have gone beyond those conditions, by supplying a bettcNT 
gas than they were obliged to do. The following are the reauirements as 
to purity: — **The efficient purity of the gas shall be statedL or proved by 
bands of white paper not starched, which have been previously prepared 
by dipping the same into a solution of neutral acetate of lead, in distilled 
water, containing one of salt per hundred of water. These strips of paper 
shall remain in a current of gas during the duration of one of tne relative 
trials or tests of the illuminating power — that means to say, one quarter of 
an hour — and if they shall not get brown the purity is perfect. This 
test, anyhow, shall be made in conformity with the prescribed instructions 
of MM. Dumas and Begnault." The paper must not even get yellow; 
that is the only condition as to purity. I can state, from my own know- 
ledge, that before the treaty was concluded there were continuous com- 
plaints, but at the present time those complaints have ceased to be 
preferred, and for several years none have been made. It is very seldom, 
indeed that the examiner finds any discoloration of the paper, which 
otherwise would be the subject of a fine. The gas is purified with oxide 



of troh, whloh in e:enerEiUjf prepared with anlphide of iron and lime ; and b 
current of water cud air iB curried through, 1( is well nuderstoad that the 
depoiit of tar and ammonia, is found, in the puiiiyuig-boies ; honever, DO 
CDiiditioiiB as to that are imposed upon the company. The cornpim; have 
never used lime alone iu Paris, I believe tliat the company find it to be 
to their interest to employ OJtide of iron, because ubt only the sulphur, bat 
the Bolphnretted hj-dcogen, ia cntiiely absorbed by it, and also because 
there ia economy in it, as the purifying materials, when tbcy have been used 
for some time and get hlaek, are put upon trays. Then there comes the 
ravivifyingjiroceas, when that iron with the sulphur i a oxidized and can 
be used a^am. 

Mr. BiOBAftnEi : Do you think the nse a1 lime trould prove a nuisance is 
the City of Paria ? 

Wiintii: I am not a medical nmn ; but in London, when I Went to Beck- 
ton, to where the puritying-boieawereopeQi 1 found a smell which was very 
diaa^^eable. lu Faiis I found that the punfjing material gave off a amell, 
oertuDly, but it was more an aromoniacal aiaell, and not Buoh a fcfitld 
smeU as in London ; and the medical men over there constantly apply to 
the company to allow invaUds, and people who auSer from cough oi 
. whooping-cDugb, to inhale those vapours, but I will not guarantee the 
effloiency of that. I have never found any smell of sulphur in rooms IH 
which gas ia burnt in Paria. I mnat, however, state that there is a very 
■light acidity in the products of combnation ; there is a small amount at 
ammonia, but the treaty does not prohibit that. In the combastion there 
m«7 also be formed a small quautity of sulphnraua acid, but ao small, 
indeed, that nobody takes tjie slightest notice of it, and it never elvee rise 
to any coraplainta from the conaumerB. There ate only a few lioracies in 
Paris, to which readersare admitted, where eas is burnt In the evening, and 
the librariana do notmake any complaint. If there were any comphunts, 
(hey would be made to the Prefect of the Seine, who would neud uiem to 
Ma engineers. Another remedy ia that a suit can be instituted against the 
t^ company. I know the celebrated shop of MM, Christophel, who ata 
Bilversmiths, and do Bilvering and gilding. Before the treaty which wai 
entered into between the company and the City of Paris they thought it 
to their advantage to make their own gas. Their purpoae was to have gas 
entiTGly free from aulphur, and that gaa was made by decomnosition o( 
water by charcoal. Since the treaty thej^ have given up making their 
own gas, but they have never complamed cither to the company, to the 
town, or to the engineera. It is quite evident, in case the gas contained 
Bulphui, that it would, the moment they opened the tap, have an effect 
apon the gilvering proce^, I beg to say, aJso, that the purpose or object 
of the commission, by which the treaty resulting from it was made, was 
that a oBrtsIn quantity of ammonia ahoiild be allowed in the gas. 

In the discussion before the treaty was made, was the question of thB 
presence ol sulphur compounds, other than snlphnretted hydrogen, 
diacQSsed at all? — Although nothing appears upon that point in ibt, 
treMy, still I will tell yon what occurred from what I have heard stated by 
U. Dnmas. 

Cut you tell uB of your own knowledge anything which took place with 
rsferance to the dlBcnssion upon the snlphur compounds? — There is a 
certain quantity of ammonia which ia allowed fo eiist favourable to the 
pnrificaMon of the sulphurous componnda, and I will tell the reaeon. 
Bnhihide o! carbon, tor instance, in the pTeseuce of ammonia, is much 
better kept or held in the purilying-bosea. Chemists know that the 
Bnlphida of carbon acting upon the ammonia can easily produce 
aalpha-0]>Bnide of ammonia; therefore this is a system to prevent the 
sulphide of carbon mixing up with the gas, Sulpho-cyajnde haa for 
some time been employed for photography, and the man who buys from 
the company the old material from the pnrifjing-boies extracts that 
Bnlpho-oyanide of ammonia for sole as a matter of business. After a great 
nnmbarof these purifying procesfcs have taken place, then it ia Bold to 
U. Conchatt, 

Mr. BicBAiuis said a report had lipen sent by M. Dumaa to the President 
ol the Board of Trade, which he proposed to lay before the cotninltteB, 
and, after a short discusaioii, it was road, as follows: — 
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Institute of France, Academy of Sciences, 
Paris, May 1, 1877. 

Mr. President,— Lord Lyons having informed me of the desire of the GovemmeDt of 
Her Majesty the Queen to know my opinion upon the gas question, I have the honour 
to send it to you, and to beg you to communicate the same to the committee charged 
with the Bill of The Gaslight and Coke Company. 

Acccept, Mr. President, the assurance of my respectful sentimentii, 

J. B. Dumas, the Perpetual Secretary of the Academy. 



Opinion of Monsieur J. B. Dumas, Inte Minister of Agriculture and of Commerce, 
Or eat Cross of the Legion of Honour, Perpetual Secretary of the Academy ojf 
Sciences, Vice-President of the Superior Council of Public Instruction, 

I was one of the Municipal Council of the City of Paris during sixteen years, and I 
have had the honour to preside orer it during more than ten years. 

In this capacity I have often had to occupy m^'self with questions relating to the 
manufacture of gas for lighting purposes, to the venflcation of its practical qualities, and 
to the consequences of its use. 

1 have been especially called upon to prepare the treaty which has regulated for 
sixteen years the interests of the Parisian Gas Company and those of the City of Paris, 
and to determine the obligations to be imposed upon the company, and the means to 
ensure their exact performance of them. 

Before the treaty was interposed the situation was intolerable. 

In consequence of errors committed, the exigencies relative to the appreciation of the 
illuminating power, and of the absence of control relative to its practical purity, it 
happened — 

1. That every day the company were condemned to 1000 francs fine for insufficiency of 
illuminating power. 

2. That every week the Municipal Council received complaints from the consumers, 
which denounced the gas as having (blackened or darkened plate or brass in the silver- 
smiths shops, or the steel or iron ^^oods, or the plates and dishes, or the crystals in the 
glass and china shops, and the white lead painting in apartments, as having diacoloared 
or faded the shades of stuffs in the silk shops, as having inconvenienced or made ill the 
actors or the singers in the cafes chantants and the theatres in which the footlights 
were lighted with gas, the first of these effects being attributable to the sulphuretted 
hydrogen, and the second to the sulphurous acid produced by its combustion. 

In order to end all these disorders, I have asked that a complete verification of the 
illuminating power of the gas should be effected, and that measures should be instituted 
in order to ensure its practical purity in a permanent manner. 

It is not iiow the time to explain liow these trials, which took more than a year, were 
conducted and were carried out in a little experimental works for the preparation of the 
gas, as well as at my laboratory at the Sorbonne, for the verification of its illuminating 
power and its purity. It will be sufficient to state that the system adopted by the 
Municipal Administration upon ray report having been in operation since the year 1861, 
did not give rise to any criticism ; it notably caused the disappearance of all complaints 
relative to the insufficiency of the illuminating power, the presence of sulphuretted 
hydrogen, and of the production of sulphuric acid. 

The examiners of the illuminating power only found the gas once, by accident, below 
its limit ; the jewellers and steel and metal dealers, the crystal and crockery merchants, 
and private individuals having painted panellings in white lead, the magazines of 
embroidery or of nouveautes, the artists of the theatres, never came to complain of the 
damage or inconvenience which the old gas made them experience. 

Therefore it seems certain that, taking simply the practical point of view of the matter, 
the harmony between the company producing the gas, the authorities which watched 
over its good qualitv, and the consumers who used it, seemed to be solidly established ; 
nobody makes complaints. 

I leave on one side the economical and financial question, which, however, is full of 
interest, but which does not touch the sanitary side of the question, nor the control of 
the fabrication. I restrict myself to state that which concerns this latter aspect of the 
question. 

There were present on the one side the company charged to manufacture the gas, 
and on the other side the City of Paris, the latter intervening under various titles — 

1. As proprietors, possessing the soil in which the company established their 
canalization. 

2. As customers, consuming the necessary gas for the lighting of the streets. 

3. As partners, taking part of the profits of the company. 

4. As the Municipality, charged to watch, in the public interests, over the strict 
execution of the clauses of the contract incumbent upon the company. 

In order to simplify this situation, and to avoid all interpretations of a nature to be 
inconvenient to the contracting parties in their respective movements, it seemed tome 
to be necessary on the one part to leave to the company the most complete liberty for 
its means of production, and its procedure for purification; on the other part to con- 
stitute a sort of tribunal, charged to state legally the purity of the gas which has been 
distributed for consumption, just as one states the title of moneys put into circulation. 

In consequence it was agreed that M. Be^ault, representing the company, and I, 
representing the City of Paris, should estabhsh, in concert, a system of control, and 
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preiMure apparatas to realize thi« lystem, the company and the city aeceptinf in adranot 
our mutual results. 

In the name of the city^ I considered it indispensable to foarantee— 

1. A very definite illummating power. 

2. The absence of sulphuretted hydrogen. 

I only state, as a passing remark, that the procedure which we proposed in order to 
control the illuminating power is adopted to-day in a very great number of towns in 
France and abroad, and that there has been constructed at least 157 apparatus of 
verification for the purpose. 

As to the absence of sulphuretted hydrogen, we thought that the inconvenience of its 
presence having been rendered sensible by its action upon tlie compounds of lead, it 
was sufficient to exact that the gas should remain uithout appreciable action on paper 
impregnated with a salt of lead during an expfiaure of a Quarter of an hour. 

The question was discussed between M. Ke^nault and myself, in order to know if It 
was right or not to exact that tlie gas should be free from ammonia, and that it should 
not have any alkaline reaction. Our opinion was that the pressure of some traces of 
ammoniacal gas was not inconvenient at all for the consumer, that it would ensure the 
disappearance of the sulphide of carbon entirely or nearly so, and that in consequence 
it avoided the formation of sulphurous acid at the moment when Uie gas was buminc. 
As to fearing the presence of ao excess of ammonia, there «ras no occasion to trouble 
about it, its price engaging the company to gather it out. 

Thus we were led to establish tliat the gas supplied by the company should be coal 
gas endued with a definite illuminating power, and without action upon the acetate of 
lead paper. We knew that the gas was alkaline. 

For all the rest the company are free to produce their gas just as they think proper, 
and to purify it in a manner conformed to their interests, or to do it at their con- 
venience, the town reserving to itself only the right of observation, like a partner, in 
ease, by the use of onerous or badly conceived processes, one should happen to bring 
trouble into its finances, or compromise the profits of the operation. By the wise direc« 
tion of the company, every remark on that subject, on the part of the engineers of the 
city, has become useless. 

Conformably with these principles, M. Begnault and I have instituted a series of 
various and prolonged experiments, which are re«umed in the practical instructions for the 
use of the examiners charged with the daily verification of the gas delivered to the 
public. 

These practical instructions have been accepted by the two contracting parties, and 
have been incorporated in Article II. of the treaty before mentioned, page U of the 
edition of 1871, lines 12 to 20 inclusive, and have been annexed to this treaty, in which 
they will be found on ftsksei 23 and following. 

ihe stipulations reUtive t> the purity an<t iilnminating power of tiie gas Ae.lisfTfA 1o 
the public are found in Artirlf II. of the treaty, pize 7, edition of IM71. 

This article provides that the ga^ shall bo f\tr3r.te<{ from coal, that it !«hall l)e 
perfeetK' purified, that its iiinminxtintr power aUhU he that of a burner oon^uniintc lO.S 
litres of gas, giving a light equal to that of a Carcei lamp consuming 42 grammes of 
pnrtfied e«tlza oil. 

The experiments e9tabllaihi>d by means of this report embraced tlie production of 
gas frjm all varieties of coal, from whaiever source the company conid obtain them to 
ensure their service— French, Belgian, Eiigli:ih, and German ; for the burner, all varietiea 
of burners known. 

M. B^rnanit and I were constantly aj>siAted, during the long and troublesome work, 
by two diftinguish«l chemixts, M'. Paul Audouin, engineer of the ga« company, and 
M. Paul B^rard, secretary of the Coniiulting Committee of Arts and Manufactures attached 
to the Ministry of Commerce, who were authorized by us to publish the details. ^ 

Fn>m these numerous and varied etperiinenti*, we have deduced two principles on 
that which ccneems the verification of the illuminating power. The first i*, that the 
gas-burner ought to approach as much a? po->sible in form and flame to that of the 
Carcei lamp taken for a type— conditions which were found realized in a porcelain 
burner of the Bengel system. 

Second, that the photometric apparatus should be so arranged that the examiner 
would have only the variable point to determine, all others lemaining constant in each 
trial. 

The Careel lamp and the gas burned which have to be compared having been lighted, 
the examiner assures himself that the lights have the same intetisity, being plar.ed at 
the same distance from the photometric disc. This equality being eHtabliMh^-d and 
naaintained, the gas-meter is placed at zero, while the Carcei lamp, placed upon the plate 
of the balance, is kept in equilibrium by a weight of 10 :^ramiiies. When it haH burned 
10 grammes of oil this equilibrium is broken, a t>ell informs) the examiner, who atops the 
pointer, and who has only to read the figure indicated by the meter to ascertain the 
eonenmption. He notes how many litres of ga>4 have been burned in order to produce a 
li^t equal to that which 10 grammes of ptirified colza oil supplied, and, therefore, 
how much it requires to conrespond with the consumption of 4ii grammes of oil per 
hoar. 

In order to ascertain the state of purity of the gas, we have had recourse, as has 
been already seen, to the employment of a band of unstarched paper dipped in a 
solution of aeelate of lead, formed of one of salt for 100 of diHtilled water, suspended 
in a tabulated bell-glass placed upon a tray. The cock which communicates the current 
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of ^ to the bell-glass is opened, the gas passes into this bell-rUss, and circolatet 
there under a pressure of from 2 to 3 millimetres of water during 14 or 15 minutef — «.«^ 
during the time necessary for an experiment to ascertain the illuminating power. After 
havine passed through the bell-glass the gas is burnt. 

If after this period of time the paper band has remained white, the gas is considered 
exempt from all sulphurous impurity of a nature to be ii^urious to the public— 
practically it is considered to be purified gas. 

Every contravention concerning the presence of sulphuretted hydrogen is the subject 
of a proces vn^bal followed by a fine. 

Wnen the illuminating power is regularly obtained, the obligations of the company 
towards the city and the public are regarded as having been satLsfled. In a cqntrarjr 
case, and after a certain number of re-occurrences, the company art exposed to the 
prescribed penalties, which not being any longer excessive, as thev were before, would 
be applied with rigour. But their intervention has not been founa to be necessary but 
once in what concerns the minimum of the illuminating power, and one might bave 
believed that in the long run the verification of the gas was useless, because there were 
so few contraventions. 

It cannot, however, be doubted that this verification is indispensable ; it has precisely 
for consequence thn preveutiuu of all relaxation in the important service of the ligbtini 
of Paris ; it has contributed in the highest degree to maintain the company in the excel- 
lent line of conduct which they have adopted from the commencement, and haye 
persevered in hitherto. 

During more than ten years as President of the Municipal Council, it was my dotv to 
state oflBcially the results obtained by the application of these measures taken altogether. 
Since I ha%'e ceased to fulfil these duties in 1870, I have been enabled, by official com- 
munications, to keep myself informed of everything which is of interest in a service, at 
the creation of which I had taken so important a part, that it was not possible for me to 
lose all interest in it. I have, therefore, the right to affirm that the treaty, in the pre- 
paration of which my public duties and my special studies had furnished me with the 
occasion to participate, under various titles, and had the happy fortune to consecrate 
the liberty of action of the company to supply each ^ear an important contribution to 
the finances of the city, to guarantee in all points of view the public interest, tu increase 
the proportions of light placed at the service of the public ways, to decrease the price of 
gas, and to make disappear all appreciable damage to the consumer. 

(Mr. Albert verified the copy handed in as being a true translation of 
the original.) 

Cross-examined by Mr. Cbipps : The paper bands dipped into a lead 
solution are used for the purpose of ascertaining whether the gas is free 
both from sulphuretted hydrogen and from ammonia. The only difference 
between the French and the English systems is that the paper is saturated 
with moisture in order to absorb more upon the paper ; to make the paper 
more sensitive to it. 

Mr. Cbipps : But all that difference between the English and the French 
systems is still only directed to the test for sulphuretted hydrogen ? 

Witness : For all materials which attack or make an impression upon 
the lead solution. 

Have you made any experiments to determine the quantity of sulphur 
compounds in 100 feet of coal gas in Paris ?^— No ; such an experiment I 
should consider a weak one. 

You know nothing at all of the quantity of sulphur compounds con- 
tained in the Paris coal ? — I do not study that question ; my duties are 
simply to see that the conditions stipulated for in the treaty are strictly 
observed. 

So long as the conditions of that treaty are performed, you have nothing 
further to do with the matter at all ? — I have other duties to perform, 
certainly, but nothing more as to the purifying process. 

The Chairman : I am certainly rather fresh in chemical combinations, 
and I am not sure whether I follow the evidence. Am I ri^ht in thinking 
that in Paris they are allowed a certain amount of ammonia in their gas, 
with a view to neutralizing the effect of the sulphur compounds — is uiat 
so? 

Mr. Michael : What he absolutely said was this : We do not so much 
care about taking out the whole of the ammonia, because, retaining a small 
amount of ammonia in the manufacturing process would not prevent the 
fixture of a certain quantity of sulphide of carbon. in the process of purifi- 
cation. (To witness :) Is there any limit to the ammonia allowed in the 
gas in Paris? 

Witness: That is not expressed in the treatv, but I can state that I 
h%ve discovered, in my examinations, it W9» about this tenth part qI » 
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xniUigramine p^r litre, which is the same thing as a decigramme to a cubic 
m^tro ; there are 1000 litres in a cubic m^tre. 

T^e Chairman : That is 6 ^ains in 100 cubic feet ? 

Mr. Eeateb : About 4^ grams. 

1^. Michael : One grain and a half in 35 cubic feet. 

Tbo Chairman : All you are allowed in London is IJ grain. 

Mr. BiCHARDS : At the present moment it is 2^ grains. 

The (Chairman : Then it is nearly twice as mucn in Paris. 

Mr. Bichards : If only half the quantity of ammonia which is in the 
Paris gas were to be allowed in that gas, would it have any effect upon the 
sulphur compoimds ? 

Witness : My own opinion, and also that of M. Dumas, is, that the pre- 
sence of ammonia has an effect, which is to retain the sulphur compounds, 
or, perhaps, the other sulphurous compounds, or matters not well Imown. 
We are not under anv fear that the company would give a supply of gas 
BO much impregnatea with ammonia, because it is a source oi profit to 
them to retain, or to separate as much as possible, the ammonia, which is 
a source of profit to them. 

By the Committee : There are two things to be considered — ^first of all, 
whether the ammonia should be in sufficient quantities to prevent the 
acidity of the gas before it is lighted. When the lighting takes place, 
then the ammonia itself is decomposed, and, even if there could result, 
from it, a trace of nitric acid; and for this reason it would be incon- 
venient to increase the quantity of ammonia. 

Mr. Michael : The witness has not stated whether the presence of am- 
moiiia has any influence in preventing any of the bad influences when 
sulphur is present during the combustion. 

The Chairman : I will put the question in this way. It has been proved 
to us, or we have had evidence, that in the combustion of the London gas, 
the sulphur compounds produce sulphuric acid, and this sulphuric 
acid has an injurious effect upon furniture, gilding, and the binding of 
books. Supposing that is so, do you think that the presence of the amount 
of ammonia allowed in the Paris gas would prevent that, or neutralize it 
in any way ? 

lVit?ies8 : No ; the ammonia disappears in the combustion, and cannot 
afterwards give any alkaline produce. The presence of ammonia has been 
considered useful in the passage of gas through the purifiers to retain the sul- 
phurous compounds, which otherwise would escape. I think that the 
English chemists who are interested in this question have occupied their 
minds a great deal with the sulphuric acid question consequent upon com- 
bustion. I think there is something very much more pernicious, or 
hurtful, or injurious, and that is the presence of a very small quantity of 
sulphuretted hydrogen in the gas ; and this is the reason why we keep 
strictly to an absolute purifying process. 

Mr. Cripps : I asked the witness whether he had made any experiments 
by which he could determine how many grains of sulphur compounds 
there would be in the Paris coal in 100 feet of gas. He said that he had 
not made any experiments, but I am told that I did not make it quite 
clear ; and I want to know whether he knows that matter from his own 
experiments or from any other source ? 

Mr. Michael : We are going to call Mr. Ellissen. 

The Chairman : In the report, he refers to the stipulation in the English 
private Act forbidding more than 20 grains, so that he is conscious of the 
thing. 

Mr. Michael : When the gas is perfectly free by purification from sul- 
phuretted hydrogen, do you attach any importance to the sulphur com- 
pounds, other than sulphuretted hydrogen, which may be in the gas when 
it is burnt ? 

Witness: It is evident, if there are notable quantities of these com- 
pounds in it, that the combustion, giving sulphurous acid— which oxidizes 
itself, to give afterwards sulphuric acid — must have some inconveniences ; 
and on that subject there would be complaints in the shops where there are 
coloured stuffs, which would be affected by the sulphuric acid; and those 
complaints have not been made. I must observe, however, that I have 
not studied the London gas, nor the coal from which it is made, I Iniow 
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the French procedure of mokiug gas, and I come to explain and to justify 
that which is done in Paris. 

By the Committee : The Paris Gas Company buy coal of very different 
kinds. There is in connexion with the largest gas-works in Paris an ex- 
perimental work where every quality of coal is examined, and also the 
products therefrom, and the different kinds of purification. The com- 
pany know beforehand the kind of gas that will resiilt, and, therefore, 
they care as little as possible to employ pyrites coal, which produces those 
sulphurous compounds. 

As a matter of fact, the coal which is used for the production of this 
Paris gas is wholly free from the ingredient which makes the sulphurous 
compounds? — That would be impossible. I am not admitted to the 
management of the Parisian Company ; but the control of what is supplied 
by them is in my hands, and as long as I see that the conditions of the 
treaty are obeyed, then the manufacture of the gas, and the coal, or any 
in^edient, does not concern me at all. 

You have said that there is an experimental work where they try the 
coal before they use it, in order to ascertain whether it is the kind of 
coal which would produce much sulphur. Can you suggest any reason 
why, after so trying them, they should select the coal which would pro- 
duce the least sulphur ?— Their interest is that the purification process 
should not be made too difficult. 

Is the check upon the company using a very sulphurous coal that they 
would apprehend complaints being made of the sulphurous compound 
after it had been supplied to the consumers ? — This consideration would 
be rather too limited. In the purchase of coal and other materials the 
company have different points in view. 

"Wnat are those points of view ? — The nature of the manufacture, the 
illuminating power of the gas, the accessory produce, the quality of the 
coke — ^in fact, everything which makes the manufacture advantageous 
with the materials given for it. However, of all this I am not a judge; 
but the engineers of the company are, who pronounce thereon, 

M. Albert EllisseUf examined by Mr. Michael. 

I am a Chevalier of the Legion of Honour, and a chemical engineer. 
I was formerly engineer of the Paris Gaslight Company, and also chief of 
the experimental works, which were erected in tne ordinary works at 
Villette, to ascertain the value of the coals, and to make certain experi- 
ments in the processes of the manufacture of gas. I am at present 
practising in Paris independently as a consulting gas engineer. I am also 
a director of the Madrid and some other gas companies. I was the chief 
engineer of the experimental works for about 10 years, and quitted the 
service of the Paris Gaslight Company in 1871. I am thoroughly well 
acquainted with the theory and practice of gas-making, as performed both 
in France and England, and also with the mode of purification adopted in 
both countries, I am also well acquainted with the treaty which was entered 
into between the City of Paris and the Paris Gas Company, referred to 
at length by the last witness. There is no other test adopted in Paris 
as to the otner sulphur compounds in the gas after it is free from sulphu- 
retted hydrogen. 

Mr. Michael : Have you yourself made any tests as to the quantity of 
sulphur remaining in the Paris gas after purification from sulphuretted 
hydrogen had been carried to its full extent ? 

Witness: 1 made some experiments in 1864. I was asked by the 
EngUsh companies to come over and make some experiments on the Lon- 
don gas, and when I when back to Paris I made some experiments, not on 
the Paris gas, but on a special gas at the experimental works. What I 
intended to do was, not to have the absolute quantity of sulphur, but only 
to see how the several products would act on the sulphur; so that it was 
not to make a test of the Paris gas, but only to make a test of a special gas 
made at these experimental works. The coals employed by the Paris 
Company are of all sorts — English, French, German, and Belgian. It is 
certam that Belgian coals are much more free from pyrites than the 
general En^sh coal. Before the war, the Paris Gas Company used a great 
quantity of Englirfi co^ — sometimes one-half — in their works. They nave 
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still contracts for English coals, and I think that they have now is for Pelaw 
Main and other coals which are used for gas manufactnre in England. 

Mr. Michael : In the experimental works was it a point with you to 
ascertain specially the freedom from sulphur in the gas? 

Witness : That was not at all my occupation, and the Paris Gas Com- 
pany never did make experiments on this point. The only thing done at 
the experimental works was to know the value of the coal — which is one 
of the great points — to see what was the production of gas and coke, and 
then to see if the Paris gas corresponded to the products obtained. 

As far as you know in Paris, has there ever been any question except 
freedom from sulphuretted hydrogen in the gas ? — No ; there has never 
been any other question. 

Has there ever been any trouble from the presence of sulphur com- 

gounds in the gas, after the gas has been purified from sulphuretted 
ydrogen ? — I never heard of any trouble. 

Supposing that any bad effects had resulted from any sulphur com- 
pounds left in the gas after the purification from sulphuretted hydrogen, 
would you have been likely, as the engineer of the gas company, at once 
to have heard of such complaints ? — The directors of the company would 
have sent to the experimental v/orks to make experiments about it ; but no 
such experiments were made. 

Have you ever yourself seen any bad effect resulting from the use of the 
Paris gas, owing to sulphur compounds other than sulphuretted hydro- 

fen ? — I have never seen any effects. I know all the places in Paris, and 
never heard of any bad effects. 

Examination continued : The quantity of gas used in the Paris shops 
is so immense, and also where the pictures are, and the Opera House, and 
so on, that there would be a complaint if there were any compounds from 
sulphuric or sulphurous acid deposited. In the Louvre they burn some- 
thing like 70,000 cubic metres in a night, and Beaumarchais about tho 
same quantity. There is no test at all in Madrid, nor, as far as I know, 
in any town on the Continent, except the one that is in use at Paris, 
for sulphuretted hydrogen. I know all the contracts made between 
the towns and the companies, and, excepting England, there is not one 
stipulation about sulphur compounds other than sulphuretted hydrogen. 
In Madrid they use a great part of English coals ; in Italy they use 
English coals — there are sometimes stipulations made about that — and the 
last treaty of Bordeaux, made this year, does not contain any stipulation 
of that sort. Oxide of iron is the only thing which has been employed in 
Paris for some 20 years to get rid of sulphuretted hydrogen. Lime was 
previously used to take out all the sulphur of the gas ; but since oxide of 
iron has been known in the manufacture of gas, all the gas-works that I 
am aware of use only oxide of iron. I have seen the works at Pimlico, at 
Shoreditch, and at Beckton, and I am sure they would not in Paris allow 
working lime on that scale ; it would immediately be stopped by the Pre- 
fect of Police. I have here some tables of experiments I made with 
respect to the quantity of sulphur in gas. 

The following tables were delivered in : — 

Somu {Belgium) Coal^ containing 15'05 lbs. of Sulphur per Ton distilled 

at a Low Temperature. 



Length of 


Yield of Gas 


Kate at which 


Sulphur in 
100 Feet. 


Time of 


per Ton of 


the Gas was 


Distillation. 


Coal. 


consumed. 


6 hours. . 


8,610 feet. . . 


1-010 feet. . . 


6-07 grains. 


6 „ 


8,610 




1-010 




6-28 „ 


6 „ 


8,300 




9:734 




6-29 „ 


6 „ 


.8,300 




0-734 




6-54 „ • 


7 „ 


7,800 




0-819 




5-91 „ 


7 „ 


7,800 




0-819 




6-10 „ 


7 ,, 


7,200 




0-833 




7-66 „ 


7 „ 


7,200 




1-416 




2-762 „ 


7 „ 


7,820 




0-988 




6-667 „ 


7 „ 


8,190 




0-866 




6-247 „ 


7 „ 


7,920 




0-812 




4-675 „ 
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lifinain {French) Coal, containing dl'lQ lbs. of Sulphwrper Ton, distilled 

at a Low Temperature. 

Yield of Gas 

per Ton of 

Coal. 

8,610 feet. . . 



Length of 

Time of 

Distillation. 

7 hourg. 



7 
6 
6 



ft 



8,610 
8,290 
8,030 



ft 



Kate at which 

the Gas was 

consumed. 

0-688 feet. 
0-589 
0-861 
0-593 



Sulphur in 
100 Feet. 



It 



5*227 grains. 
4-037 
1-742 
2-720 



ft 



Same Coal at a High Temperature. 



4 
4 
4 
4 
4 
4 



hours. 



11 
It 



it ) 



9,770 feet. 

9,770 

9,860 



tt 

It 



10,410 



tt 



(0 



1-829 feet 
1-580 
0-727 
0-882 

893 

575 



tt 

tt 
tt 



tt 
tt 



1-360 grains. 

1-232 

6-525 

6-332 

7-480 

4-420 






Escoufiaux (French) Coal, containing 18*80 lbs. of Sulphur per Ton, 
distilled jor Four Hours at a High Temperature. 

i 3,390 feet 1st hour. . . Products lost. 
1,624 „ 2nd „ .. 12937 grains, 
a Ofta 3rd ,. . . 11021 



2,082 
8,072 



tt 
tt 
tt 



4th 



tt 



13068 



tt 
It 



11,270 feet. 



Average . . 

2,360 feet 1st hour. 
3,001 ., 2nd 
3,001 „ 3rd 
3,426 „ 4th 



»> 
i> 
tt 



12*342 grains. 

7-362 gi*ains. 

5,968 

6*229 

5*881 



tt 



tt 



Average 



6*335 gprains. 



1 1 KKCi *««f i 2,076 feet 1st hour and 45 min. 7*666 grains. 
11,550 feet. I J 907 ^^ ^^ ^^ 53 ^^ g.g^g « ^^ 

Average 6*969 grains. 

Mr. Michael : Will you explain to the committee what was the test you 
made use of with respect to sulphur ? 

Witness: I made experiments in London, to see what was the real 
quantity of sulphur in the gas at that time, and to see if there was a prac- 
tical way to take the sulphur out, or to reduce it. I tried it in a laboratory 
by all the tests that are used at this moment, and I did not find that there 
was any practical way to take the sulphur out. What was proposed at 
that time was lime, as it is now, but I did not think that lime could be 
used on a largo scale in a city like London. The other process, I think, was 
that of Mr. Bowditch, who proposed to heat the gas to get out the sulphur 
compounds which are not sulphuretted hjdrogen, and afterwards to take 
the sulphuretted hydrogen out, but I do not think it is possible to do 
that on a large scale. It is quite impossible, in manufacturing gas, to 
raise it to a regular heat without destroying the illuminating power. 

Is there anything whatever done in the process of the manufactures 
of gas in London that would make a larger quantity of sulphur com- 
pounds in the gas, other than sulphuretted hydrogen, as differing from the 
mode adopted in Paris ? — I think just the contrary. When I was in 
London, in 1864, they were heating at a much lower temperature than we 
were in Paris ; and the experiments show that, if ydu produce gas at a 
higher temperature, you have more sulphur in the gas than if you pro- 
duce it at a lower temperature ; so that I think all the conditions of 
London ought to produce less sulphur than if we distilled the same coal 
in Paris. 

Owing to grea^r heat employed in the distilling process in Paris, there 
would be likely to be, all thmgs being equal, a lair^r amount ol sulphur 
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cmnponnda there ? — I tbinfc w 



It is 




[ think duriag tbe 17 yeam w 



it only the gueatioa ol s 

Eiuii Luuru jmver v/na any umij ruouu m j.-'arifi about the effect of i^ii 

Ifept in a sufficient proportion in gai. 

CroBB-eixmiued by At, Cbipfs : The Piuis Company are alnayB i 
ing the consumption oi gaa in Paiifl, and they do as much as they 
con to make tbe moBt perfect goB, evBa if it ia not oaked for by the 
Municipality. 

Mr. Casrtu: You knov that the rule here is the aame ai in Paiig, 
that ol entirely pcohibiting the praBenoe ot any Bolphoretted hydrugeu 
lathe gasi but m Lonclan. oTer and above that, we do not allow more 
than a certain qnautjty nf the aalphar uompouuds to be prnsent io the 
gaa when it Ib burnt ? 
WitiKn: Tea. 

ic treaty in Piuie has been kept faithfully by the companies, has 

■' ~ ™ which it baBDean in wc 

t the oompany lor i 

.« queatioii, you stated that the coala used for 

„ Ji Paris ace more fiae from Bulphur than the Eneliah 

coals? — I did not properly say what I metint to say. There are differeul 
aorta oi cool used, in Paris, which are bought simply for the price i tlu 
company do not at all care about the sulphur in the coals when they buj 
them. 01 course, they would not buy uoale ooctainini; a (jreat deal al 
pyrites, beeauae the purification from the sulphuretted hydrogen would be 
more difficultj; and if they could have pure coal, of course tliey would buy 
it. The Frenoh ooals they use {^uueriUly couie bom the Pas de Calais ; 

they use a great quantity of English coal and German coal, which thi.^ ^_, 
from Bahr, near Dusseldorff, and partly Sahr cool. The absolute quantity 
ofaalphnr in those ooala ia about the aame, but the way the Bulphur is 
contained is diflerent. In the English coala there are more pyiitea than 
in the French ooals, and tliese Sahr eoale have more pyrites still than the 
English coals; but those are not tested in an experimental way b^ tho 
company. It is only a aort of scicDce that we make a study of m the 
CDmnany ; but when we buy coal, we do not test for sulphur at all. 

Though you do not test when you buy the coal, have you not parfonned 
oEperimsnts and tested to find the quantity of sulphur in lUU cubio 
feet of gas from French coal? — Not generally. I only once made an 
experiment in Paris, and that wbh in 18IM, and was dona for a speoiij 
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_..e lata Mr. Barlow, of London, was associated with you, was he nntH 
—He aaked the Paris Company tor an engineer or director of the Paris 
Company, and I was BEked to come over to make these experiments in 
IiondoD, and made a special report to Mr. Barlow. Mr, Barlow made after- 
WMds a report to the company. I found that the Homu coal, which was 
used at that time in Paris, gave about H grains in 100 foet. It was a test 
mode by Dr. Letheby's jtpparatus, but the test haa been changed, and 
there is now a teat in London that gives 4apcraeitt. more than the Letheby 
teat, go that i! theie tests bad been mode by the new test, I suppose I 
should have found 10 per cent, more than I did then, whioh would have 
1>een 10 grains. 

How long is it since you have taken to mix Engliah coal for gas-maMog 
at Pwis with your own ooal 7 — It ia a vary long time ago. I know that 
when I was here in 161>4 I made a cuntrsst myself with Mr. Elliot for a 
great quantity ot English coal ; and it was in use at Hint time, so I do not 
know when it began. 

Can you tell us about what proportion ot English coal is used to French 
coal now ? — I am no longer engineer of the Paris 6as Company, thlrefore 
I do not know what are the coals they fcny and in what proportion they 
bny them. I know they use different coals, but I do not know at this 
moment the proportion, Tbey sre using a great quantity of German ooal 
at present, beuause it ia very cheap. 

OrosB -examination continued: Ajiother French coal I experimented upon 

wasthBDenaincoal, and the quanti^of sulphur ' '"'~ -"--^-^ 

^ -link, with Dr. 
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not know how it is now, but with that apparatus yon got very irregular 
tests. 

Mr. Ceipps : Are you able, at the present time, to give us any informa- 
tion as to the quantity of grains of sulphur in 100 feet of gas made from 
French coal ? 

Witness: Nobody makes experiments in Paris about that; I do not 
think there is even an apparatus for testing it. I could do it by comparison. 
As we use about the same coal that you do, and we purify with oxide of 
iron, I think that we must have about the same quantity as you have. 

I suppose, during the war, you did not get any German coal at all? — 
No ; we have only had this German coal since the war. 

Your shops in Paris are very much more open, are they not, and better 
ventilated, than ours ? — Some shops are well ventilated, and others are 
very badly ventilated. I think the new shops in the Louvre are very 
badly ventilated. 

The Committee : Is the result of your evidence that, supposing the 
Paris gas was tested for the sulphurous compounds in the same way in 
all respects as the London gas is tested, you have no reason to suppose 
that a smaller amount of sulphurous compound would be found in the 
Paris gas than in the London. 

Witness : I think that if you use Belgian and French coals in certain 
proportions, you would have less sulphur than in the English coals, but 
as tnere is a mixture, perhaps we should find 15 grains. I could not say 
at all what would be the quantity, but I think it ought to be something 
between the results which I found with these French coals and the 
results of the English coals. Our gas is manufactured at a much higher 
heat, and, therefore, there would be very much difference, but it is aif&- 
cult to say the exact quantity. 

You could not, in fact, make a sufficiently exact comparison in order to 
form an opinion ? — I do not think so ; we do not find it at Paris of any 
interest to get these proportions. The quantity of sulphurous products 
depends not only upon the quantity of sulphur in the gas, but also upon 
the quantity of gas burnt in a room ; and, of course, in Paris we bum a 
much greater quantity of gas in the same space, for pictures, and things 
like that, than is generally done in London. At the Paris Opera, if there 
is a ball there, they burn in the night 12,000 cubic metres — that is more 
than 400,000 cubic feet — of gas ; and if there was a great deal less, even half 
the sulphur in the London gas, they would have found that with the 
pictures there it would be a very great danger to have such a great quan- 
tity of gas burnt, but that was never so. There was no injury at all found 
in any place in Paris, in the theatres and in these great shops where they 
bum an immense quantity of gas, so that the Municipality have never 
asked us to test even for the quantity of sulphur. 

Do you attribute the difference mainly to the difference of the coal ? — ^I 
think, as a theory, it ought to be that if you have more pyrites in the coal, 
you have more sulphur compounds which are taken out of the pyrites. 

Dr. Charles Meymott Tidy^ examined by Mr. Michael. 

I am a Bachelor of Medicine, a Fellow of the Chemical Society, Professor 
of Chemistry and Medical Jurisprudence and Public Health at the London 
Hospital, and Medical Officer of Health for Islington. I was for many 
years the colleague, and am now the successor, of the late Dr.Letheby, in the 
chair of chemistry at the London Hospital. I have paid considerable attention 
to the gas question, and am scientifically acquainted with the manufacture 
and supply of gas. I have considered this matter, not only chemically, 
but from a medical point of view. I know of the present regulations in 
force as to the sulphur compounds in gas, and I certainly think that there 
is no need for such restriction as 15 or 20 grains per 100 cubic feet. So 
far as free sulphuric acid is concerned, if there is any produced, by the com- 
bustion of gas, it is in the very smallest j)ossible quantity — infinitesimal, I 
may say. I am convinced of this, that, if the sulphur present in gas was 
oxidized to sulphuric acid, the amount of damage that would be produced 
would be so enormous that there could be no doubt whatever as to its 
presence. 

Mr. Michael : Going from sulphuric acid to sulphurous acid, is there 
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any snoh amonnt of that acid, or would there be any snch amount of 
sulphurous acid formed, if the maximum were increased, say, to an 
average of 83 grains — ^which we understand to be the average, when oxide 
of iron is used as the purifier — would 33 grains, or even up to 40, cause 
such a formation of sulphurous acid as would be injurious to property ? 

Witness : I do not think it would. 

I think you have samples of books and various materials in the very first 
inquiry wnich was instituted at the instance of the Athenaeum Club ? — 
ITes, I have [producing the same] ; these were the original samples upon 
'which all this inquiry was instituted. That was, I believe, the original 
book upon which the whole of this sulphur. question arose [handmg a 
book to the chairman], and here I have samples of the covers of books at 
the AthensBum which are supposed to have been injured by the sulphuiio 
acid that was formed by the gas. I have a great many samples. 

I will not trouble you to go over the whole of the samples ; but do any 
of them furnish evidence of sulphuric acid being the agent of destruction 
in any individual case ? — ^I think not ; there is quite sufficient cause to 
account for the action which has taken place from the carbonic acid pro- 
duced, and the large amount of heat evolved as the result of the com- 
bustion of gas. 

Do you agree with Dr. Odling, that the disagreeable effect complained 
of in the burning of gas proceeds partly from the carbon products, and 
also from the dryness and heat of air produced by the combustion of 
the gas ? — Yes ; I think so. I can honestly say that I have done ray best 
to find free sulphuric acid produced as the result of the combustion in a 
somewhat large number oi gaslights in my own dining-room, and I have 
failed. 

I think your process at the present time for detecting sulphur is rather 
better than that established by the late Dr. Letheby ? — ^Yes. I would say, 
with respect to the history of the sulphur test — it is right I should refer 
to it, as it has been already mentioned, and I know something of the 
histoiy of it — ^when that sulphur test was originally suggested by Dr. 
Letheby, he used large cylinders. Somewhere about the year 1860— it 
might have been 1859, but I believe it was 1860— those large cylinders were 
abandoned, because Dr. Letheby found that by the use of small cylinders 
he obtained a larger quantity of sulphur. It certainly was not because he 
obtained a smaller quantity of sulphur. 

TeU me the quantity ; if it were 20 grains produced by a large cylinder, 
what would that equal if a small cylinder were employed ? — I am speaking 
of the cylinders of Dr. Letheby. I can scarcely give the actual propor- 
tions of those two. But with the cylinder used by the Gas Keferees, 
which is a very much smaller one, I have made some very careful experi- 
ments, and I find that the difference is as near as possible 6 grains between 
Dr. Letheby's small cylinder, and the apparatus now used by the Gas 
Beferees. . 

That is to say, that the apparatus which was competent to discover 
20 grains, would, if now employed, discover 26 grains ? — Yes ; as nearly 
as possible. 

Do you believe that there are any sulphur compounds evolved in the 
combustion of gas which are injurious to health ; I mean after the puri- 
fication by oxide of iron, even up to a maximum of 40 grains per 100 
feet ? — ^I am strongly of opinion that sulphurous acid is not injurious to 
health. I may say it is a matter upon which I have had occ£\.sion to make 
a great many experiments, and though, in the first instance, in breathing 
sulphurous acid there is a slight irritation produced as the result, I quite 
admit that directly that irritation wears away, the action of sulphurous 
acid is somewhat antiseptic rather than otherwise. I am quite convinced, 
as the result of large numbers of experiments, that sulphurous acid is not 
a ^bs which, in moderate quantity, is injurious to health. 

What would you put as the quantity which would have been necessary, 
before even this sensation which you have described would be produced ? — 
I do not know. I should scarcely like to fix the exact quantity. I have 
not a sufl&ciently accurate account of that, but it is nothing like the 
amount produced by any ordinary amount of sulphur in the gas in an 
ordinary room. 



174 

I will nut to von an aferage of 88, and a mazimtifn of 40. Would that 
produce it ? — Oh dear, no. 

Do you know, to put it generallr, any results which ooold bccnr either 
to persons or to property, of a oisadTantaffeons kind, by the buminff of 
gas with 40 grains of sulphur contained in it ? — ^I do not. I think it is 
right I should say, as had been said before by a witness, that if fgM was 
onered with a small amount of sulphur at 8s. 8d., and with 40 gittihi at 
88. 6d., I should choose the 8s. 8d. gas ; but, at the same time. hftvinjBf said 
that, I should say it with one proTiso, and that is, that I did not hve in 
the immediate neighbourhood of the gas-works where that sulphtir Was 
remoTed. 

I am not putting it to you as a question of expense, neither do we 
presetit it as a c^uestion of expense to the committee. I am putting it to 

iron as a question absolutely whether you know or believe that any in- 
uriouB effect could be produced, by the burning of that gas, either upon 
lealth or property ? — No, I do not. 

Haying deyoted attention to the matter, do you agree with the other 
witnesses, that where oxide of iron is employed at the works, and a small 
quantity of lime is used to take out the carbonic acid, the maidmum wotdd 
be 40 grains, and the average might be taken as 88 grains of sulphur in 
100 cubic feet ? — It is somewhere from 33 to 35. 

Examination continued : I do not know any other mode which can be 
adopted^ if the sulphur compounds, other than sulphuretted hydrogeuj are 
to be taken out, than the adoption of lime as the purifier ; and I do not 
believe that it can be so employed as not to create a nuisance. Sulphu- 
retted hydrogen, even in small quantities, cannot be inhaled without pro- 
ducing bad effects upon health. I can only say that, in the course of my 
lectures on toxicology at the hospital — ^this was before the Vivisection Act 
oame into force — I was always accustomed to show the effects of an atmo- 
sphere containing one per cent, of sulphuretted hydrogen by putting a 
sparrow into it, and the sparrow dropped down dead immediately; I 
Bnowed it at one part in a hundred ; but I could have reduced it very 
much indeed. There have been a large series of experiments made upon 
the action of sulphuretted hydrogen ; the earlier experiments were made 
byiParron de ChatiUet, then Barker, and then Dr. Letheby ; and I believe 
they aU agreed very nearly in one fact, that small birds died after a time 
when there was one part of sulphuretted hydrogen in, according to Parron 
de ChatiUet, 1500 of air ; according to Barker, 1800 of air ; and according 
to Dr. Letheby, 2000— that one part in 2000 would be fatal to birds ; and 
then, when we come to dogs, it has been found that one part in 200 will 
destroy the life of a dog. 

Mr. Michael : Putting it not as a matter of destroying lifej but as to 
injurious effects upon health, do you believe that a coilipara>tively small 
quantity of sulphuretted hydrogen in atmospheric air, employed as the 
ordinary medium of breathing, will produce injurious effects to a person 
in an ordinary state of health ? — Most assuredly. 

Such an amount as would be likely to arise after the process of emptying 
the purifiers ? — I should thini so, most assuredly. 

Have you seen instances of injury to health from sulphuretted 
hydrogen ? — I have, in the case of sewer gases, very frequently. 

Is there any particular difference between the sulphuretted hydrogen 
evolved in a sewer or from decomposing organic matter, and the sulphu- 
retted hydrogen given off from the opening of the lime purifiers ? — ^No ; 
I am convinced of this, that the active agent in the case of sewers is 
sulphuretted hydrogen, and I,think that is agreed on all hands. 

Generally, do you consider — according to the evidence we have had 
before us, it is inevitable that some amount of nuisance must be created 
by *>..T^ use of lime as a purifier — there is any corresponding advantage in 
the abstraction of the 10 or 16 grains of sulphur which the lime would take 
out of the gas ? — No ; my own feeling in the matter is, that I should be 
very glad to have no sulphur at all, but the objections arising from thd 
process of the removal of the sulphur seem to me to be infinitely greater 
than any harm it can possibly do by remaining in the gas. As a matter of 
fact, putting it in another way, the difference between 20 and 85 grains of 
sulphur in the gas really amounts to this : Say the difference between 26 and 80 
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oorabine in definite priiportions, whether you have it 
ia the vapour of gas ? 

WilJUM .- Yes, 

Ton have given a homely illustration. If we could collect the pro- 
ducts at combustion in a 1hJ1-(^bs we shonld have preciEely the aaine, 
whether four matches were burnt, or n'e had the same qaantity in as; 
ttni therefore one thing would be that you burn the four matches Sto- 
getlier, and in the other ease you liave four horns dniing which the whole 
quantity ia diffused ? — Yea. 

Ib there any other diflerence ? — No. 

Iiookine at the triviality of such a quiuitity, and the posaible effects of it, 
is it woHh while to run the risk of au this complicated process, and the 
nuisance which is otmosC inevitable from its use, to get rid of saeh a 
thing? — I should prefer not to have four snlphor matches lighted ; but, 
knowing the injury that resolu from the process of taking away the 
Bulpbur from gas, t think it ia infinitely worse than the pt«sence of tiie 

BOlphuT. 

Ton know of no other means, neither has anj chemist suggested any 
other meuna, which practically are effective, without the use of lime, for 
getting rid of the sulphur compounds ? — I do not know of any. 

Cross-examined by Mr. O'liaUA: I have not seen the procesE of purifica- 
Bon in operation at the works, because tie puriflera have been shat on my 
TJaits to the works. I am not a practical gas-maker, and what 1 say is 
theoretical; but, of coarse, it is regarding the matter from a purely 
teientific point of view. 1 soy that in a snlphur match thfro is, on an 
average, one grain of sulphur, and whon you bum that match, the 
Bulphnr becomes aulphurons acid as the result o( bnming it. The amount 
of anlpburoQs acid produced is actually fixed and definite. 

Mr. O'HiRs 1 Are you referring to some antiqaated caat-off kind of 
match? 

Wit-neu : I am referring to a sulphar match. I am not saying whether 
it is old or new. I am not referring to Messrs. Bryunt and May's matches, 
because they use paraffin. 

. Did yon ever weigh the sulphur on one of those old matches 7— Tea ; 1 
'■■—B, upon more than one ocrasion, very accurately weighed the amount 
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ol Btilphar. It became a great question once as to how far that stdphnr 
could be kept down, and upon that occasion I weighed the wood very 
oarofolly. It was then dipped in solphnr, and I took the weight after, in 
order to determine the amount of sulphur present. 

Ton said the ammonia in the gas neutralizes a certain quantity of 
sulphur in the gas ? — It is not the ammonia in the gas that neutralizes it, 
but there is ammonia in the air neutralizing it. 

Then with the two ammonias combined ? — I cannot say at all. 

Can you go anywhere near it? — No; I think that is a matter which 
varies so much that it would be impossible to give you an opinion. 

You agree with Mr. Vernon Harcourt, that if you could get gas at 3s. 6d. 
per 1000, in which there was an increase of sulphur compounds, and if you 
could get gas for 8s. 8d. without the sulphur compounds, you would prefer 
to pay the 8s. 8d. ? — I should. 

Liet me take you from a question of chemistry to a question of honesty. 
Supposing you agreed to give a man gas at Ss. 8d., free from sulphur com- 
pounds, and it cost you 2a. to purify it, and then you proposed to give him 
gas with sulphur compounds, and not alter his price — ^would you think that 
fair ? — No. I think that this question of the purification of gas ought not 
to be a money question. If I could see my way to suggest that the gas 
company should keep their sulphur down to 10 grains, even if it cost 
them an enormous sum, I do not think that I would venture to give evi- 
dence here to-day upon this subject. I feel very strongly that, if the 
sulphur can be removed, it is not a question of expense at all that ought 
to influence it ; and I will even go further on your side by stating that I 
do not quite advocate making the sulphur an open question. 

Supposing — we will assume a more violent supposition — supposing this 
committee were to relax the test for the impurity of sulphur, would you 
think that it would be fair that they should diminish the price as well ? — 
That really is a question I must not enter into ; I do not know the ques- 
tion of price. Regarding the consumer on the one hand, and the manufac- 
turer on the other, I think that the limit of sulphur — it is only my opinion, 
of course — might be fixed at 35 grains, and I hold that view very strongly. 
I also hope that even that amount will not be permanent, because I trust 
that as science progresses means will be shown bv which the sulphur can 
be removed. I should be very glad to have no sulphur in the gas at aU; 
but, as science is at present, I feel that Parliament might very fairly, in 
the interests of the public, and in the interests of the gas companies, reduce 
that sulphur to 35 grains. 

But, beyond that, you think it is very dangerous ? — ^No ; I did not say it 
was very dangerous. I said I desired to reduce any impurity — and I admit 
sulphur to be an impurity — to such a quantity as that it should be removed 
without causing in any way a nuisance to the public. 

The Committee : Which do you mean, an average of 35 grains, or a 
maximum ? 

Witness: I mean that a matter of that kind should be taken on an 
average of three days — that if the sulphur was more than 36 grains on an 
average of three days, the gas company ought to have to pay for that 
Bulpliur being in. 

Mr. O'Haha : The present penalties (I do not know whether you are 
aware of this) are only levied on the average of three days? 

Witness : 1 believe that is the case, and I think that is very fair. Of 
course, you are always obliged to trust a certain amount in an average of 
three days — that is to say, even taking 20 grains, they may have 40 on one 
day, and none the next, and, therefore, your average of two days would 
still be 20 grains. 

You know, of course, you could fix a small maximum, such as 20 grains^ 
and prevent this excessive average ? — Yes, but the difficulty of that is the 
use of this lime process of purifying, where the undoubted existence of a 
nuisance is so clear. 

Supposing it were demonstrated to your satisfaction that this process of 
purification could be carried on without a nuisance, would you then be for 
20 grains always as the smallest amount of sulphur ? — I go in for none at 
all — that is to say, if the sulphur could be reduced to none at all, I should 
be very glad to have it; but I am convinced, in the present state of 



science, that there are no meona whaleyei, withuut producing a mUEincs 
of its being reduced to that. 

Have ;oa ever made any experimentB be to purifying in gsB-worke? — I 
have tried laboratory esperimenta, but only thoae by the Bowditch ByatBui. 
I ha-ra heard from others of their trials, and I know very well the r— -" -" 
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derived from proaticul experience in gaa-icorks? — I consider that yon 
moHttry every experiment on a larae scale before you can form a proper 
and truB eBtimate of the rasultB of that experiment. 

You yoorBelt hsTo not tried them on a large scale ? — No, I have not. 

The ComnTTEB : With regard to your evidence as to the injury oauBed 
by the presence of this gulphnrin the gas, do you thini there ia any injury 
except l^e irritation of the throat ? 

Wttneta; No. I can give you an illusfcration on a large eoale of that. 
One of the first casea I happened to be engaged in profeBaionally waa the 
tttmoaphere of the Underground Railway, and I made, in coajunction with 
Dr. Letheby, in 1861, 1 think, a vary large number of eiperimenta on that 
■luestion of sulphur, and the result of oui eiperimentn waa, that, though 
undoubtedly there was a slight initation Bet np at first, that initatian 
never had auy injnriona eHect. I will tell you another thing with respect 
to that sulphur. At the time of the Inquiry all the railway men on the 
Underground Railway subHcribed to a club, and tliej had applied to that 
club to have the weeUy sum they paid in rednced, beoauae so very few 
CBseB of illneiiB occurred among the men. It ia perfectly wonderful the 
amount of Hulphuroua acid you may have in the atmospere. As regard* 
the injury to books, furniture, and ho oa, lam quite convinced that the 
excessive heat and the relative dryness of the air which we have heard ao 
much about, ia sufficient to cause moat of the injury, or nearly all. There 
nu^he,in my opinion, a httle acid aulphate of ammonia formed. 

You say it is of enoimoua importance that oltimatcly theao Bnl]ihnr 
DOmpDunaa should be entirely got rid of. Is thore any aubatantial injury 
that you consider ia done to any hvin^ pereon or to any object tfronnd ns 
Bxcapt the irritation to the throat which yon have Bpokon of ? — No, I am 

Suite convinced there is not— not by auch a quantity aa the difference 
etween BO and 35 or 40 finuna. 
Mr. Michael said that waa the case on belialf of the promotera. 
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The CnAiRutN said as the case of the promoters was cloaed, he thought 

it might aimplify and ahnrten the proceedings if he stated what the v- " 
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amount of impurity in gaa, auch impurity being highly detrimental t 
the BBJiitary condition of the Metropoha, whereaa, if " " 

' ' ' it will be in the absolute discretion of the company ti 



goa with any amount of impurity, either of sulphur aud 
the compounds thereof," The Corporation of London, al 
" 1, said that if thoBi ' ■ ■■ ■ 
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Corporation of London, also, in their petl- 
!fl should be repealed, " they would be left to 
the inerey of the said company to supply them with gaa charged with any 
amount of impurity they pleased ; and it haa undoubtedly bean proved, 
before more than one committee of yonr honourable Houee, llat the 
impurity contained in the gaa ia most injarions and datriroental to health, 
and eauses vast iujnry to all descriptions of goods and merchandiaa." If 
t^ caae rested there, the committee thought that no other course would be 
opentothem thau^ declare the preamble not proved. But, a suggestion 
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haul been thrown oat by Mr. Pope, to the effect that if the committee csme 
to the conclusion that there ought to be some restriction, then justice 
would be done between the company and the public, by restricting the 
power of the Referees to the maintenance of a test, the minimnTn of 
which should be of such an amount as, in the words of the Act of Pariift- 
ment, would render it possible to maintain a reasonable amount of purity. 
The committee were desirous, if they could, so arrange it to the satisfaction 
of both sides, to adopt Mr. Pope's suggestion in a modified form, bat, of 
course, they were quite ready to hear what might be said by the peti- 
tioners if they should not agree with that suggestion. The terms the 
committee were disposed to offer to the promoters of the Bill were that 
the limit ot impurity as to sulphurous compounds (as regards the other 
impurities they did not propose to make any change at all) should be fixed, 
experimentally, at all events, at such a limit as would make it possible to 
avoid what was called the lime process of purification. At the same time 
they would require that the line so fixed in the Bill should not be reduced, 
unless by direct order from the Board of Trade. 

Sir E. Beckett: When you say that it should not be reduced, does that 
mean, supposing we start with 40 grains, it should not be reduced below 
40 grains. 

The Chairman : Yes ; that is to say, that the Gas Referees, in the exer- 
cise of the discretion vested in them by the 30th section, shall not 
reduce the limit below 40 or 35 grains, or wh&tever we arrive at, as the 
lowest limit which can be attained without the use of the lime process, 
unless by direct order from the Board of Trade. 

Sir £. Beckett : To put it in a cognate form, it comes pretty much to 
this : Supposing we agree that 40 grains is the limit that can be reached 
without lime, then you would take 40 grains, assuming it to be so — as th« 
maximum, in short. 

The Chairman : As the maximum. 

Sir E. Beckett : And also as the minimum, unless the Board of Trade 
otherwise order ? 

The Chairman : Yes. 

Sir E. Beckett : That is a matter that requires a little consideration. 

The Chairman : I am not sure that you understand about the TniTn'mnm. 
What we mean is that the average that would be obtained in that way, as 
I understand the evidence, would be an average of about 83 grains. 

Sir E. Beckett : The average seems rather doubtful in this case. 

The Chairman : Therefore we say the maximum. We say that the Gas 
Referees are not to reduce it, and in that sense you are quite right, it 
would be the minimum. The Referees ought not to oblige the com- 
pany to keep the impurity arising from sulphurous compounds below a 
umit of 40 grains in 100 cuoic feet. 

Sir E. Beckett : As you have just now mentioned 33 grains as an 
average, would you put 33 grains at once into the Bill, do you mean? 

The Chairman : Ko, because that I believe is not so convenient a meUiod 
of doing it. There is also another question upon which we should like to 
hear what you have to say — ^namely, whether we might not fix the maxi- 
mum at 85 grains, and give an average of a week instead of three days. 
I likewise think there is another condition we should have to impose upon 
the company if they are disposed to agree to these terms, and that is &at 
tiiey should, from time to time, make such reasonable experiments as .the 
Board of Trade might require. 

Mr. Richards : Most certainly ; we have it as much at heart as anybody 
can have. 

The Chairman said there was another question which would afterwards 
have to be considered. Mr. Pope had put the case as between the com- 
pany and the public, but the committee were not disposed to make any 
concession to the company in their interest alone, under the circumstances 
of the case, they having last year obtained their Act, and having agreed 
to the principle upon which that impurity was at present restricted. The 
committee did not think that the company, as such, had any loctis gt^ndi 
to complain at all, but they certainly had made a case on behalf of a 
certain portion of the public, and the question was one between the coi^- 
suminc porticm of the puMic and that portion who were «ufEetri2^ 
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m«Eeiii a4opt«il; ^ad. tiiecefare, after Uiay hare u^reed iidoq ibat pitrt of 
WB CN>B| they vould be gUd ta hear anytHug tbuc might tie eaid by thosu 
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_ 1 Bhimld bfl imposed upon tho comps-ny with rBference to the price at 

Wbioh the gas shoold be sold to the piihlic. It was quite plain that if no 
■qch proyisioa ware mode, there would iie a vexy cousidf^rable ecoaomy 
for the uompauy, and that wauld represent a. considerable advantage Qnan- 

no( guile Bare that he was right, but he thoDglit, as far an he undergtooil 
&B EBfO, that that advautaffe would be auly partly elmred by the puhllu 
and^ the gynceiii of the eUding sciLle ; the iteration of the system at 
preseut adopted would go to reduce ttia cost of tho gaa, and pitrt of it 
Wffuld go iato the pocketa of the company. II those views were aooepted, 
tiiB copiniittae wonld raiiuirB further evidence on the question, whether 
the q.aautlty should be 10 graina, taking the avorago osctirtained on three 
dftys, or 35 grains on the avtrag^ of a week. 

The partioB retired to consult, and, upon their return. 

Sir B- Beckett said : I am aorrj we cannot asTe any time. We think 
that we ought to go uu, and alao that, with a vie^r to proceedings here- 
ilter, it is not expedient to withdraw auy of the evidenoe. 



Mr. George Anderson, examined by S 



!. Beckett. 



I have been engaged lor about thirty years in managing gaa-wotks, ai._ 
am lesEGe of Hevenu new, I bave considered the subject of puriflcalign, 
^ndhave read several papers upon it, one of which obtained the premium 
Stopi the British Associatdon. I manage ga^-worlia at Dover, Waturford, 
•nd three or four other towns that I need not name. I am engineer to the 
Cork Gos-Worka, and to a nomber of otber gaa-worhs. In uo case am t 
under owy reatnctiona aa to sulphur, excepting sulphuretted hydrogen, 
iithongb not Uflder restrictions, I have managed to get my sulphur down 
to about 13 grains. I have always considered, aa a leasee, that it was ms 
interest to have as rauth gas consumed as possible ; and as I thouglit that 
the purer the gaa the more would be burned, I have paid a great deal of 
attention to t£e subject, and I have my gaa as pure and salubrious ag 
possible for that reaaon. I use preciaely the same coal that is used iu 
Iiondon — KHVonsworth PelaM- and Felaw jlain. I do not know ajiything 
about the Paris gas, or the coals tbey nse there. I have used the sanUB 
teats as they do in London. 1 had my offices fitted first with Lethehy'i 
ttift; afterwards with the Referees test; and more recently, being a 
more faeile arrangement, I haye used Mr- Harcourt'a teat, liie result I 
have obtained is from 10 to 16 or 18 groine. 

Sir E. Bi:ceett: Of course the important question comes, what means 
do you USB for arriving at those results ? 

Wiliiei' ■ In that sense I nee means a little diflereot from what they do 
in London. I am very particular, first, in the cooling of the gas ; neit, 
iii the washing of it; and neit, in the scrubbing of it, so as to remore a 
verj large proportion of the impurities before the gas enters the purifier 
at pll. My uhjection, and I have stated it, before, is to the fact of finding 
ao KLUch Bolphur iu the gas in London, which is due to the previous pto- 
oeraes. They have not, m my opinion, buen so acientiflcally attended to 
OS I think they should be. More stress is laid upon the parifiers, and con- 
se^ently there are more impurities to ba removed by them, and more 
diffioalty iu doing it. I use both lime and oxide. I have not hat! uny 
oomplainta of nuisanco for several years. About eight years ago I had one 
at ]!)over;but thenit was because our works were incomplete. We had 
ftoig two purifiers there at that time, and we could not work upon tbe 
mtem as we ought to do, and we certainly had " ~~" ' ~ 
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Is it -very expdnsiye, that is another thing to ask? — ^No, it is not any 
more expensive than the apparatus now employed, but they require moie 
of it. I would even go beyond that, and say that if investigation upon 
this subject is not opposed by legislation which will not require purity, my 
opinion is that we shall go on making gas, and arrive at even lower than 
that — perhaps to eight or ten grains. 

Mr. M'Minn said that science was never to advance in that direction. 
Do you think so ? — I think the very opposite of that ; I think it is advancing 
very rapidly. 

1 ou think that if people are kept under a little decent pressure, they 
will soon find means of reducing the sulphur to 10 grains ? — ^I think it 
would be to the interest of the companies to do so, because the purer they 
make their gas the more of it will be burned, especially in a place wheie a 
good deal is burned in the daytime. 

You seem to think that there is something in the sulphur after all; that 
it is not a desirable thing?— I do not go so far as some j>eopletalk,astoite 
being injurious to health ; but I believe it is injurious in this way, that it 
is unpleasant, and I am not quite sure that the products that come oS 
when tlie gas is burnt are merely sulplyirous acid. If it was sulphurous 
acid, I do not think it would be so unpleasant as it is; but I have had 
personal experience of headaches when I have been burning gas in my 
office in London, and I do not think that sulphurous acid alone would have 
done it. 

Do you find the same result — headache, or whatever it may be — at the 
places where you have your own gas ? — I have not had the same means of 
trying it, and therefore I should not like to make that comparison. 

Examination continued: My plan is to keep the gas in contact witii 
ammoniacal liquor, instead of draining off the liquor from the gas, as is 
often the case. The ammoniacal liquor has an alkaline action, and it 
absorbs a large quantity of carbonic acid from the foul gas. I have done 
this for a number of years without really thoroughly understanding the 
chemical reason why I have got the benefit; but Mr. Patterson, about 
three or four years ago, discovered that while the carbonic acid remained 
in the gas, it was difficult to cause it to deliver up the bisulphide of carbon 
that causes the mischief. If, however, the carbonic acid was removed 
from the ^as, and brought in contact with an alkali, there being less acid 
to neutrauze the alkali, the acid sulphide of carbon would be attacked by 
the alkali — lime — which would therefore remove it. It so happened 
that my process was just following exactly in this line. I have always 
taken out as much carbonic acid as I could before bringing the gas to the 
purifiers at all. The consequence is, that all the gas engineers have 
expressed to me their wonder how I purified my gas with so little lime. 
I nave stated the quantity of lime I use, and in comparing it with their 
cases, they have always said that I did not use above half the lime thej 
did, and they did not understand it. I have explained to them that it 
was because I did not give the lime so much to do as they gave it. I do 
not know that I need go any further. I should also say tmtt the doing 
of this renders the lime almost innocuous. If you thoroughly carbonate 
the lime — ^that is, allow the foul gas to go through it for a long period of 
time — you send the sulphur out oi the lime, and you leave the lime a hard 
substance, like a porous stone, which has really no smell ; you may put 
your nose over a purifier, and scarcely smell it. I have a piece of lime 
here [producing a sample], taken out of the last purifier we cleared, 
which was on Tuesday or Wednesday. 

Sir E. Beckett : With regard to taking the lime away from the works, 
do you think that they manage that rightly in these London works ? 

Witness : Granting that they have a smell, I think they use a con- 
siderable amount of caution ; but I consider they might do it even in a 
better way than they do. In the first place I must state, from what I 
have read recently, that when the lime is being taken out it is in a dusty 
state, and the dust of the lime blows about and causes the smell. I think 
that is exceedingly likely, but I contend that, by the proper use of lime, 
when it is taken out of the purifiers it should never be in a dusty state. 
You may pass foul §as through dry lime, and it will come out foul gas ; 
but put some water m that lime, and then it is impossible for the gai to 
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. . .1 a Etftte of dnet. Again, t shoold have a 
thoroaghly closed barge that could be locked ap — corered over with simply 
man-hole doota, the same as the hold of a vessel, so ai to leave the chance 
of the air octiae upon it as little as poasib-le. 

Can the anlplmr be got out again, and the lime otjlized ? — If it were 
absolutely necessary that yon mnst remo've the enlphur compoondA. and 
must not take away the lime, even then I say that I could take the suiphuc 
oat of the lime in the wotks, and use the lime over and over agaju for 
pnri^Tng the eaa, the same as they take the aulplmr out of the eiido and 
asfl it over and over again, and get the sulphnr as a saleable article to 
anlpharie acid makers. 
Have you ever done that ? — I have not done it with the lime, but I have 

ralphnr from the oxide of iron which the companies now sell us usElesu, 
and I have Dsed the oxide of iron for years and years without oelliug iti 
€x taking it off the works at all. 

Why have yon not dona it with the lime? — Because the lime in onr 
IS cheap, and we did not conoider it worth while. 

.._,L __ >. ..._. .T....^ ^...j_ >--iujg encumbered with a givat 

■red with it they might treat 11 
there are some people who do 
do it, I believe. It makes the iime caustiu again — makes it ready tor 
putting into the purifiers. It takes away the oarbonio acid and aU tlin 
larpimtieB. 

Grose-examined by Mr. BiCHAitna ; My gas is not tested for sutpbnr 
compoundfl by any public officer, and the results I arrived at were morely 
for my own edification. My works at Dover are small s^ oomparod with 
London, bat they are larger than many others ; you must have thingR iu 
proportion. I have never token oat a patent for my scheme of desiiuK 
with the lime. Mr. Patterson took out a, patent for his discovery, but the 
novelty of it was dispated in Chaneerv, and he had one deoieion lor hln 
and one against bim, but I have beard be is now applying to have another 
in his favour if he can get it, as he is going tn appeal to the House of 
Lords. His process was disputed upon the gronnn. of novelty, not of 
utility; for hiqco the companies have used it they liavo been able to 
reduce the sulphur compounds to B or 10 grains. I was eiomiuod before 
the KevlsioD. CommissionorB in ISTJ, when the company applied fur all 
increase of price. 

Mr. KicHABiiE : Did Dr. Odling, who was one of the DommiaBlonore, oak 
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If th« iomethlnf that Uket place. At BMkton they havt MMe tff iron fa^lM i4t tl^ 

Eurpose of taking out th« tuipharetted hydrogen at the last. 1 take oat the fttflphnffttid 
ydrogen without doing so. ... •'-•«• 

I cannot uoderatand your taking out nothing bnt oarbonftte 9f Ujne, in|d jetromv 
the sulphur of the ga8?--.The same thing has gone through my mind thai it Will feet 
by-and-by into that condition that it irlll be choke fiill. but it la liot soj the ftlil 
tested, and it would not do to have sulphuretted hydrogeh in it. 

Yon do not Reem to me to give any satisfactory answer ta Br; Odlili^< 
question of what becomes of the sulphnr ? 

Witness : As I have heard you read it, it appears that Dt. Odli]i|f WM 
arffuing from premises which I do not admit — namely, that I took tbd liaito 
out pure carbonate. 

I only ask you what Dr. Odling asked you, and that idj where is ^^ 
sulphur ? If it goes through the lime, where is the stilphtir ? Totl Hy it 
is taken out of the gas ; where is it ? — It exists in the lime in a utttte in 
which it does not give off so much smell, in consequence of the large 
quantity of carbonic acid in the lime. 

Have you analyzed that limo to ascertain whether sulphnr is in it ?— I 
have not ; but I have given samples of it to chemists, ana I dare say it is 
possible that during this in(][uiry you may have an analysis. 

You yourself are no chemist, I presume. You set yourself np as a gan 
engineer ? — I do not profess to be a chemist, but t khow mote about w 
purification of gas than some chemists do. ^ 

Cross-examination continued : At Dover we have six purifiers, two filled 
with lime and four with oxide, and the gas is passed through the Kmtt 
first, and then through the oxide. Our old works were sitnaiMl nnder the 
cliffs, but they have been abolished, and new works erected a Ut^e wiiy 
outside the town, about 40 feet above the lowest part of the toWn. The 
old works were complained of by the people in Marine PaMide, btit it wai 
more on account of the smoke than anything else, and thev vreth nbVdr 
serious. In those old works we had not the means of puHflcation iimibh 
we have in the new ones. We worked with the old puiifiers, and ^he 
arrangements of 20 or 30 years before that ; and the reason for removblff, I 
may say, was twofold — one was that the works were in the town, Skd 
another was because the place was altogether too cramped — ^in tBubt, we 
had no room to do anything. 

Mr. Richards : You say it is not difficult to deal with lime With JDropeti 
apparatus. Is that an apparatus that you have invented ? 

Witness : No, it is not ; but I would invent it if I had this thing to do. 

You mean to say that if this problem was submitted to yon, you cotild 
deal with it very easily? — I do not doubt it at all. 

Have you got what you describe as proper apparatus in action any- 
where ? — I have not required it. 

You have not had any practical experience of this proper appajratns ? — 
Yes ; I have had experience of a proper apparatus, but not tot carrying 
out the necessity that exists here of taking away these smells. I sho^S 
like to give mv reason for this. Taking that little box represented ther^ 
as being the thing to put some oxide of iron into, and the exhauster for 
drawing air up from tne large purifier into it and through it, I think anv 
person would expect to get a smell under such circumstances ; tkat box 
should be six times as large as it is. The gas coming from the purifier 
through that very small thing would be passed through it at a very con- 
siderar3le velocity, and I believe that it would come through only partiidly 
purified. There would be some impurities that would go through, but 
if that vessel had been six times as large as it is, and the gas were allOW^ 
to go very slowly through the .material;^ you would have a far bette^ oqxq- 
bination, and you might not have any smell from e surface of tho 
vessel. » 

You know that the operation proved a failure. Have you ever tried Jei 
large vessel ? — I have tried this, which is the saihe thing. 

Will you answer the question, and then explain afterwards ? — In tile 
first place, I say no; then I give thi? eicplaniE^tion. Wl^xi^ToU h^t^ a 
small purifier in proportion to the gas made, you requiire . dOTlUe or tr«nl9 
the amount ot material for doing the same amount of WDik. If y<M. 
enlarge your purifying surface and the gas goes through riowl^, fib 





slower iu contact ami tiug 
a to taJte place which doea 

'witfa your large puzlfier, what is the Bm&ll pnrifler but purifjiiiG the gns a 
Beoond time ? 

Ton would, under the oiroaniBlaneea, not moltiply ? — Not multiplyi but 
mogniiy. Magmfyin? ia better than nmltiplyiDg, becauHe if yan mmtiply 
yoa mQBt send through each TOBsel in BucseBBion, and at the same Telocity ; 
bat if yon maguify you get a lower rate ol apeed from what you otherwise 
would do. 

What are the limitatioiiE as to Eulpburetted hydrogen und HUlphnr 



deterioratitifrita purity ? — It ii 
■WB hBTe an inHpectoc o( ( 



impounds 
a fhoae eiact worda ; but I may state that 

who is daily testing the gax, both for 

ted hydrogen, uud leaUy I should Imve no 
ectiou if he were to teat it for sid^hur oompouiida. 

uned by SirE. Beckett: It ia not lequislte at large works to 
dilFerout modo of purifying to that in use in Bmall ones; only 
OTBtQa. "What auawora for 300,000 or 500,000 feet will auflwer for 
K) feet if of larger dimeusiunn. 
Mr. Glare-nce WiSiam BayiTtottd, estamined by Sir E. Beckett. 
I am Inspector of Chemical Factories to the I'oplar District Board, aod 
know g;enerally the process by which the gaa at the Bow Common works 
(which are in my district| ia pnrified. lb is by lime and oiide. At the 
present time thst process does not cause Buy nuisance. I have often been 
present when the puiifiera hare beeu opened, aod haie seen the IJme 
turned out. When the lime purifier ia turned off, the lids are raised, and 
the air ia drawn through from It) to 24 hours before the lid ot the purifier 
is lifted off— that ia paaaed thrcagli the oside of iron, and anything that 
escapes from the oxi<le nf irou pHSbes away into the flue. We eiparienue uo 
nBisauDe from it now, neither hnve we had any complaints witli reference 
to the works since 0<;tul)er, 16T5 ; before that we used to have a great 
number of nomplaints. Acetate ot lead ps,per ia not at the present time 
blackened by the efilnTlum. The lime ia ejnployed twice over. There used 
fbrmeriy to be a. great nuissjice, especially through the emptying of the 
poiiflers, and after the lime was lying there ; bat the company were 
threatened with an action lot nuisance, and since they adopted the mode 
Uiey now employ there have been no complaints of nuiaance. The gas. 
works are surrounded by houses, some within 30 yards. As to the waste 
lime, the farmera cart it away ; in abort, 1 am perfectly satiafied with the 
pneient cohdition of thinga. 

Croaa-eiaminBdby Mr. Kicbahdb: The Bow Common afation is one of 
The Gaslight and Coke Comjisny'a works. 

Ur. Rtosarus: Do you thinli: it intelligible that tbey should conduct 
their wocka in this way in one place, and neglect the best eouise ot pro- 
osediDg at another station ? 

Witntta .* I speak aa I find those works ; I cannot say what tbey carry 
out St others. 

The particular ne^hbourhood in which the Bow works are sitnate is not 

what jon would chJI a very savoury neighbourhood ? — No ; at times it is 

rather bad. 

A stink or two, more or less, does no 

Ton speak of bouses near. What st 

chemioid works ? — No ; dweUings of from si 

Blr £. Beckett aaid before he called the nexi wiinesa, ne n-ouui hsi me 
oommittee whether they thought it desirable to have more evidence upon 
the qnestion ot the iu)urioufluesa of the suiphur itself. He rather ander- 
stood they wanted to have evidence upon the guestiou of getting rid of the 
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ftnd 40 graine in the 100 cubic feet, and the nuiaance of the lima pnv 
oo« of porificfttioQ, they were dUpoaed to hava tha eiperiment tned. 
The cUau he bad suggested would enable the Board of Trade at an; time, 
in the first place, to have such an eiporimeDt as they had jnet heard of 
tried at the warke of the company !□ London ; and in the second place, if 
Ihey thought a caee waa made out for such an alteration, to redace the 



it think it neceasar; to argae that point at 



Sir E. Beckett aaid he did H' 
preBcnt. 

Mr. George William Wign«r, ejamined by Sir E, Beckett. 

I am an analytical and consulting chemist, and have been making Bome 

experiments showing the result of gas burning in London with an average 

tunonnt of ventilation. I have here a table which ehowa these results : — 

Es^erimenti vith Orditiary Coal Oat burnt through Argand, FithtoA, 

and Bat'i-iniiig Biirneri uniUr ordi'nary drcamtlaiKti, in a Soom 

with a Fair Average Amount of Ventilation. 
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To make that table intelligible, 

from the eipcriments of Dr. Odling and Dr. S 

of drawing a aniaU sample of air from the centre of the room and testing that, 
I have ventilated the eiperimental room in which these experiments have 
been carried ou, through a ventilator of fair average size — that is 6 inches 
square — andhayeflctually tested the whole of the air escaping from the room 
during the whole time the gas was burning. In the worst experiruent out 
of ten which I made, I hadT recovered 22 per cent, of the auljihur present 
in the gas in the form of Eulpburic acid; and in the best eiperiment I 
collected 62 per cent, in the form of sulphuric acid. The experiments 
differed eliglitly in the conditions underwhicbtliey were carried on, mainly 
in the number of burners which were used. Instead of allowing the 
ventilation ot the room to take place through an ordinary Ar-nott venti- 
lator, which would he at the top of the fireplace, close to the ceiling, I drew 

the whole of the escaping ai- ' " '-- 

worked b" ' <--=< — 

varions articles on which I wanted to test the effects of the product. 'Xhoai 
tubes would make a total length of about 15 or 16 inches, so that the air, 
or, rather, the products of combustion, in the passage tbrough the tubes 
became cold; therefore the articles which I exposed eo as to test the 
character of the products were not exposed to hot air. They were not 
exposed even to the temperature which would be at the ceiUng ot tha 



ling, I dit 




room; but the temperature very rarely exceeded 80', and sometuneawaiBotily 
63''. I then p&sBed those proaactB uf combustion turtber thruugli n series 
of cylinderB of about IB inches or 1 foot 9 inohea Inng, each full of glass 
~IJKbles and bubbles — those gloss morblBB and babbles being kept wet 
rater, or vith difierent solutions, bo as to absorb [he acid, and so on, 
.. might be givan oB — and again I pmsed them into a sei^ond long 
ii tube, so that any farther deposit might take place from them, and 
IIHU SnoUy they escaped throagh the steam eihauster into the chimney. 
Haretore, I Srat of oU cooled the products of combustion by letting them 
pMs throagh the tabe; Beeondly, I nasaed them over certain materiaU: 
thirdly, absorbed, as much as 1 coold, the solpharic or Bulpharoas acid 
produced; fourthly, I allowed them to deposit any moisture carried away; 
and fifthly, passed them up into the chimney ; and the net results of all 
these experiments is — and 1 have carried them oa altogether for 18 entire 
days — that during thoae 18 entire days there haa not been drawn throagh 
this ventilator, as I call it, for wiuit of a l>ettecname,atthetopot the room, 
enough BOlphurons acid to discolour in the sUghtest degree a piece of 
iodic acid and starch paper. In other words, I am qnite jastified in 
■a^g that there has been no sensible or ajipreciable amount of sulphurous 
acid produced. Ou the other hand, taking the sulpburic acid, I have 
recovered different per centages, varying fiom 22 to 62 per cent, of the 
Hnlphurpresent in the gas in the form of sulpharic acid. Thus, on the 
partiaular day on which I got the best results, I burnt 150 cubic feet of 
gas. Sii burners were used, of which two were Argands, two were bat'B- 
win^ of different kinds, and two were fishtails, and the gas contained 
lO'SO grains of snlphnr per 100 cnbic feet, which woQld be equivalent to 
48-33 grains of sulphuriu acid. I actually reeovered from it, m the form 
of sulphorio acid, SO'IO grains, which is 62 per ceat. of sulphnr present; 
and of this G2 per cent., 40 per cent, was recovered as free acid; that ie, 
Snlphuric acid. I have here a sample of a bit of iodic and starch paper, 
■which I eiposed iu this apparatus to the products of combnstion of some 
50 feet of gas per hour for 20 honrB—that is 1000 feet of gas [producing 
the same]. Sulphurous acid will discolour that paper, and will turn il 
bine directly; and here is the other [producing another Bomple], which is 
obtained by combustion, in an open vessel, of only 6 grains of bisulphide 
of oarbon, in a room of a similar size. I observed Dr. Tidy's aliitoment 
about the enlphur matches yesterday, and have made some experiments 
apon that subject since. Ihave no doubt -whateverthatDr. Tidy's evidence 
was perfectly correct as far as regarded sulphur matches; but they are 
things which are perfectly unused in London now. 

The Cqaihuah : We need net go any further into this business. 

Sir E. Beckett Baid he did not wish to do so, only Dr. Tidy seemed to 

CroBS-examined by Mr. Bicoabos : I am public analyst for three dia- 
trictfi, Gas Examiner of Greenwich, a Fellow of the Chemical Society 
and a FeUow uf the Society of Fublio Analysts, but am not coimected 
withar-'- -^'-' 



: If sulphuric scid is jiresent in the guar 
you not expect to find it depositing itself ii 
ta of the room, rather than rising to the ventilator ? 



desciibe, wonld you not expect to find it depositing itself in the lower 

'" "* "" " " " ^' '""' ~ ^" '^ " ventilator? 

g those experiments I placed 
„ , . 10 feet 6 inches high, a small 

oinjalar plate of ground glass, whitewashed each morning with pure pre- 
oipitatedlime and distilled water, and ea.ch evening this plate was tsJcen 
down, and the whitewash on it carefully scraped oS and tested, in order 
to find the amount of carbonate of lime which had been converted into 
Bolphate, and I found I had as much as 7-lOOths or 6-lOOtha, and, in one 
case, 13-lOOths of a grain, on a small plata abont i inches round, converted 
into sulphate o£ lime, showing that sulphuric acid was present in the sir. 
I further placed at the entrance to the Arnott veutilator, to use the same 
tsim^afiaBk of ice and salt, much in the ssme wa;^ as Mr. Heisch described 
in biB BTidenDC, and I collected on that BocQetimes as much as thcee- 
foQiChs of a gram of aulphurio acid during the day's experiment. 

Am I right in saying that a certain amount of sulphurio acid would be 
deposited as the vapour passes through the ventilator ? — Certainly. 
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Stil|)httric acid itself does not remain in a vaponr at tlie ordinary teln- 
pwadure ?— In small quantities, precisely as -vtrater does — ^Wai«r remains 
m a Taponr. 

Were the experiments that you made in this room repeated from time 
to time ? — Eignteen times. 

By the time yon performed your eighteenth experiment, all th* pictures, 
alid walls, and so on, were entirely destroyed? — There were no pictures. 
The walls were papered, but they were not destroyed. 

Let me call your attention to a statement made by Dr. Odling on the 
Crystal Palace Bill, which was: "I should say, as regards the general 
result of my own observations, that of the very small proportion of sulphu- 
rous products that are produced, about one-tenth part of that small propor- 
tibn IS converted into a state of sulphuric acid, and that is in a lai^e 
measure neutralized hj the ammonia existing in the air." What doyou say 
to that ? — I say I entirely disagree with that, and I will give my reasons 
for BO doing. 
Sir E. Beckett : He says, " I should say." I call that a guess. 
Mr. KicHABDH : I do not. I call it an assertion, as Used in ordinary con- 
versation. (To witness :) I will now take you to Dr. Thomas Stevenson, who 
had made experiments with the sulphur in gas, and who found that on 
burning the gas only about 5 per cent., or the 20th portion, of the sulphur 
in the gas, as determined by tne Beferees apparatus, was directly converted 
during combustion into sulphuric acid, and that most of that sulphuric 
acid was neutralized by tne ammonia present in the gas and m the 
atmosphere. 

Witness : I not only dispute that, but I say that Dr. Stevenson's own 
evidence deliberately contradicts it. 

It is a great blessing that chemistry is an inexact science ?— If you refer 
to Dr. Stevenson's evidence you will find that, so far from bringing out 
6 per cent., he himself brings out 40 per cent. ; and, in the same way, i 
you work out Dr. Odling's, you get 60 per cent. The apparatus I used was 
the Eeferees ordinary test for determining the sulphur. 

Ee-examined by Sir E. Beckett: From the table handed in by Dr. 
Odling, taking the grains of sulphur per 100 cubic feet of air, in a room of 
3800 cubic feet, where the gas had been burning for upwards of five hours 
at the rate of 16 cubic feet per hour, it was found, at a height of 1 foot 
6 inches from the ceiling, to give a mean of 0-160 of a grain pet- cubic foot; 
at a height of 6 feet 6 inches from the floor, 0*056 ; at a height of 8 feet 
6 inches from the floor, 0*059. If, in the first instance, the mean of those 
results was taken, and multiplied by 3800 cubic feet — the capacity of the 
room — that would amount to a total of 3*32 grains of sulphur contained in 
the room in the form of sulphur products at one time, which would be 
just as much as would be produced by gas burning for 40 consecutive 
minutes. In other words, if the room was ventilated so badly — and it 
would be extremely bad ventilation if the air was only changea once in 
40 minutes — all the sulphuric acid formed by the combustion of the sulphur 
would be found in that air, according to the results of Dr. Stevenson and 
Dr. Odling. 

Sir E. Beckett: I have gone over the figures, and I make the same 
results. 

Witness : I take it further, and if you go on to Dr. Stevenson's experi- 
ments you find that he carried those experiments on in his dravring-room, 
which differs apparently 40 feet in capacity from the experiment-ilsom 
which was used by Dr. Odling and Dr. Russell ; and, if you take that room 
as being something like the same shape, and multiply out the stlrface area 
of the walls and ceiling, and take the average deposit of combined and 
free sulphuric acid on the different plates which Dr. Stevenson exposed, the 
average amount deposited on the walls will equal 3*05 grains of sulphur, 
or 9*42 grains of sulphuric acid per hour ; and, if you add those two results 
together, they will come in excess of the total amount of sulphur present 
in the gas, and Dr. Odling and Dr. Russell's alone are as high as my best 
results. Dr. Stevenson's are about 42per cent., which is about my average. 
In short, you agree ? — ^When the ngures are properly worked out, the 
experiments are tne most striking confirmation of the presence of acid 
that you can have. 



a— mdjUngf h^fely MnoBgTipwir*. ilothpynot: and allhetiiib nilphartr 
arid fi bcaTMr than rommon T»ponr, it di ffnsM qoil* trpelr laronrti tl f — 
t^aite BO. Watfr is b«Tin thui «>mnioii air, and ret nv kupw Uist the 
iit ia partiallT eatorat^ with vat«ry Yapoim. 

Ur. MiCHAEi. : Do I noderMaDd tod nrean to mt tfail tb« mlphiLric add 
exists in a room in lie form of Tspoar ?— Certainlv, aa itsNir does. 

The Co!i3DTTEE : HsYp yoQ made any eipcrimeats p( «b* prtWMa pf 
pmificatioD of tfa«5« axilpfatir rompomtds by peroxide of iron '^ 

Wiliua ; I have made do iijiecial Experiment on thai, bal I un pr«lt; 
feirty Kwun of the geneial rcGnlts. 

Are yon able lo say what degree of pnritj from the sniphnr comlxnuidK 
can be attained by the nse of the peroxide of iiou piotresi, it pmp«rly 
carried out, withont having rec rjiirse to the lime pitXTSS ?— Thiit wmiltl 
depend a very great deal npon the chanicter of the coa! need ; but livfcinK 
the avetaj^ ehaiaeter of the coal nsed in Lbe London gas-voilw. I have lio 
doubt that 33 grains, or 3o gmiun, may very easily be accomplished. 

As an average? — Yea, as an avtrage: anil perhaps you might even »ay 
3T orSa grains aa a maximum; hot if coal uf a sulphurous cliarartei it 
naed, it nonld bo very gr«atjy increased. 



^ _-, I have made _.. 

t lime, and find it is almost free from EUlpbnretted 
hydtwgen. The object of the prnceas. aa be lias eiplained, is to draw the 
anlpharetted hjdiogen away from the lime, auci that is most oSeotually 
done here. These two Gamples [-^ducing the aamej roprcumt tho 
different layer:] of the pariflers. The <ino ichich wan exhibited tn the 
oommittea teprosenta the upper layer, and this, whicli is in a daiujKM" 
form, having the very same smell, representB the lovrer layer. In the 
upper layertheren^aoiily'SS of sulpliide uf calciiun present; In the lover 
layer only 45 ; so that practieally it is free from sulphide al cialoium, and 
ia converted almost entirety into carbonate of lime. I heard the evidenve 
given by aome of the managers as to the euotmous quantity of lime they 
thought it neceBsary to use, and it nppeara tn me moet eitravagalil. 
Mr. Andeisan tells me he uses a quantity of lime, which ia altoceUiKr 
different fron^ anything whiuh I have heard atated here. The quauUtS' he 
nses ia equal to only 2-lOtha of a bushel per ton of coals — that is, 
2-lOthof abuBhelof Blftkedlime. It was atated by Mr. Evans. I UOui, 
tiiat the usual prEU^tice is to take a basbal of lime 'to a ton, but I do not 
know whether that iaa bushel of caustic lime or of olaked Ume. 

Mr. Evans: Caustic lime. 

Witneii : That u-ould Ijc euual to two bushels of slaked lime ; but, to 

a little further, I may aaj^ that the quantity at litiB 

iderstaiid it, is out of all proportion id 



that subject a 



. In thtiflrat place, youhffvetn 
LQ -Lce ut!sc pEuce, t^e processes themaelvr'^ i^ 
aa they might bo to secure anythiz!^ i 
theory of the thing ia this: TnkelOO,iH"i 
40 grains of sulphur to he reduced d 



H-ith iTi 



necessitate the i 



nibs. 






3pi'kl.j 



ulphuiintliatgaa 



onbic fBet per diem ; to reduce lU grains of snlohurin tliatgas to SO nfaiiia 
would require about 450 lbs. al sulphide of caMum ; to reducu 40 graini to 
!I0 gmins it would reqnire only 22,) lbs., and t am very muth eorroborataiil 
in Uittt view by a publication oi Mr. Mann.whois very well known as a gas 
etigineer in London. He was for many yenra gas manngcr to the old 
G{%^ of London Gas Company, and ceased to hold that office when the 
csmpanies were amalgamated. I knew nothing of his pnbliciitioil When 
these calculations were made; but I find that he agrees with me ouctir 
In a letter publiEhed in the .)i>i;nsAL nr Gau LiohtiSo oI Pebniat-y, 1878. 
He there savs that Hi tons of salpliide uf cnlciniii would leduce the 
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■nlphnr of 800 million cubic feet of gaR from 82 to 10 grains, which works 
ont to the same figures that I have here — ^that is, 80 lbs. to the million. I 
am not saying for a moment that I think any gas company could do it ; but 
that is the result of the calculation. I said in my evidence on the Crystal 
Palace Bill that I thought the limit as to sulphur might be enlarged a 
little, but I think the Gas Beferees are far better qualified to judge of the 
matter than anybody else outside the works, because they have statutory 
powers which enable them to go to the gas-works whenever they like. I 
nave been in constant communication with them from the time of their 
appointment, and I am bound to say that they all appear to be most 
desirous of fulfilling their obligations both to the pubhc and to the gas 
companies. 

Sir £. Beckett : Do you believe that anything, except the existence of 
some such body, with a control and power to vary, according to the 
requirements ana according to the circumstances, can keep the requisite 
pressure upon the gas companies ? 

Wiineaa : I think there is great advantage in having that elastic 
machinery to work with. If you fix a hard and fast line, there are no 
means of altering it, no matter what improvements take place. You are 
bound by that, and you must come to Parliament to get any change in it; 
but where a body like the Beferees exist, they have the power to relax 
whenever they Uke. 

There is a provision in the Act, independently of the Beferees, that the 
gas shall not contain sulphuretted hydrogen at all; but is sulphuretted 
hydrogen in burning gas (I do not mean in leaking gas) any worse than 
sulphur in any other form? — No, I think not; it bums into the same 
compounds. If you bum sulphuretted hydrogen you get the same thing 
as you get if you bum bisulphide of carbon ; there is merely the difference 
of its being a hydrogen compound instead of a carbon compound. 

As a practical matter, do you believe after all that there is any real 
difficulty in keeping the quantity of sulphur below 30 cnrains ? — ^In answer 
to that, it is constantly, and has been for years past, kept below that. I 
tlso think that lime can be treated in such a way as to do away with the 
nuisance during its removal. There are means of taking out the carbonic 
acid without the use of lime. Mr. Livesey pointed out that he had been 
using Hills's process of separating ammonia and the ammonical liquor from 
the carbonic acid and sulphur, and that he used the liquor so prepared for 
taking the carbonic acid out of the gas. 

He stated also, I think, that the quantity of sulphur, apart from 
sulphuretted hydrogen, which is left in the eas before it is purified, is only 
80 grains, or thereabouts ? — Yes ; but I think that is a peat deal too low. 

You mean, in fact, that there is a great deal more left in ? — There is. I 
find in the sulphur reports of the Gas Beferees in January, 1872 — ^which is 
an account of a large number of experiments made at Beckton — that the 
quantity is very far in excess of what I state. 

The experiments went on for some time, and there are weekly averages 
taken? — Here is Oct. 7 to 20, which is a fortnight, an average of 48 grains; 
Oct. 21 to Nov. 3, a mean of 46'4 grains for the first week, and 47*8 for the 
second; Nov. 4 to Nov. 10, a mean of 46 grains ; Nov. 11 to Nov. 17, a mean 
of 43 grains; Nov. 18 to Nov. 24, a mean of 44'9; Nov. 25 to Dec. 1, a mean 
of 44*3, and then after that they are irregular. 

How is the difference between 30 pains and 48, or whatever it may be 
that is actually left, to be dealt with ? Supposing that 30 were placed as a 
minimum, would you have to use lime ? — 1 know of nothing else but the 
use of lime. The figures I have read represent the state of the gas after 
the oxide of iron purification, as I understand ; that leaves in the whole of 
the sulphur products other than sulphuretted hydrogen. 

It seems impossible to get it down to anything Uke 30 grains without 
using lime ? — That is the experience of the Gas Beferees — or was. 

Mr. Michael (in cross-examination): Do you wish the committee to 
understand that it makes no difference to the consumer whether the gas 
supplied to him contains an ec^ual quantity of sulphur in combination with 
hyoxogen, as opposed to a similar quantity of sulphur in combination with 
carbon in various forms ? 

Witness: No, certainly not. 



WluLtavei may be the theorutical non-difiereuco between those two 
chemica] componndfl "when burnt, it does iDohe a great difference wheiliet 
or no sulphurettod hydroRen is tskaa out of the RBB 7—1 should eay it 
makes a great diflereuue, and I think that the Legislature for years past 
has always made it a sine qitu -non that the sulphuretted hydrogen should 

Mr. Michael : Do not think I am in any way at variance with you. I 
fdmply want your answer to be thoroughly explained, iii justice to the com- 
mittBe, to myself, and yourself. I did not think you,wished the oommittea 
*n iinflBTutmul thKt it made no diflerence whether it was in combination 
May I direct your attention to the evidence 
this very matter in 1674, opon Mr. Anderson's 



■ad no (ulphnr In Ihe lime, DC in iny norUoii ol the Uoe 
purifltnl— Mo; it ii Impoisltile. 

Hams i>( th- iptnt lime, then, muit be in t, dlfTerent DonditiDn from U 
miljMdl— To.; ulundwatinil Mr.Anden - 

beSiVeooVsrlFd Eits'cnrbonste of lime. wb-„ .. . . . ^ „ 

muifl'en.snd h"W«"th»V" Uir'ouj"XV l"m thi wtiol.a"ko" -wVwiU^^ 

of tha 
ing purposes. 

■ulphurelled h^drDgen tbat hsi been eipelleij (ram 2«d. 1 puriflBr. thM muic (Imp be 

idsnlihed it, he muit etill bzyc a martia to carry It va vUb. He muit alw'iyi hare 
eaough lime ia the puriftera kft, not onlj to purify the n» iltelf, but lo purify the gu 

whole'ot'?h>t 13 monthe he Ims not removo any sulphur iu h]i°Uine',' where "dm lb* 
•nlphur ga to !-Theto must be ui end of it at liet, tbM is very dear, aod s t Home time or 

Do yon wish to add anythiug to that ? 

Witnesa: I may say that is very muct altered by the eiplanatit)n tb&t 
Mr. Anderson gives, that ho naos, after he has employed thia lime purifier, 
oxide of iron, which gets over the whole difiiculty. 

Whatever may be tha fact theoretically in the laboratory, is there not a 
anwt difference in carrying cat the process practically on a large aoale ? — 
Of course ; but if a. maiimum of 3(1 graina were aUowed, you would he able 
to pnrify the gas with so much less lime, and then it would cease to be a 
nuisance. I think 80 grainsiK the extreme limit which ought to be allowed, 
and if there should be 5 oc 10 grains above, it should he taken cut. 

Mny there not be at the present time t^ou told ns Mr, Anderson's pro- 
cess is an improvement on something you heard in 18T4), some thing which, 
in accordance with the evidence given before the committee, woald reduce 
the average to 33 grains ?— There ia no single reason for such ft thing. 
The gas in this case was purified by oxide of iron ; the coals are a mixture 
of all sorts ; and I see no reason why there should be any difference at the 
present time. I do not say there is no change, bat (hero does not appear 

snlpbor ought to be kept down t 

llie CouiiTTiE : Do you speak of 30 grains as an average or i 



average of 30 grains and an 
snncested 35. 

1 maximum of either 35 ot 40— either 35 over a week, or iO over three 
days ? — It appears (rora what I have read, from these elaborate series of 
•rpoiiments carried on for a long time, that the amount of sulphur in the 
gas exceeds 33 grains. 



Oo yoa think Uwt in P;mt ftuil in Xi<ni4im the foljibBr oDi^pouiida fia 



raiu (u iB not so tbU pnrifled u the London gu. 

Mr, Thomat Hautktley, eiamined bj SirE. Bkoiett. 

I h&ve beeo eugaged in degigniiig and looldng after gw-«orki In 
Bsgluid ui<l on the Coutiueut for Ijetween tO vid SO f B«n, uid doling * 
gTMt put ui that time I haie tamed my attention to lulpliur. I have no 
noollection of ever hmTJoa appoured in o^poaitioii to a conwBjiy bafor*: 
nor would I do it now if I thought that tliis van not a ooae tbat r«qaiied 
the taots to be eipUined. I thinJi the companieB have generallj buii 
more Binned aijainBt than sincittg ; but thia is the opposite case, and iiuj 
seem to haTc gone boldly into siu now they have started. 

At the raqnest of Sir B. Beciett, the CsiiBiiiN repeated the sumw- 
tion made in the early part of the day— viz., that the maiimum ehou^^ 
fixed tor the preeeat at 40 graina if the average was takeu on three di^, 
at 85 grains if taken tor a week, and that it should be subject to sana- 
tion only by a direct order from the Board of Trade, and also th&t (he 
company Bhonld give ocry facility to the Board of Trade to make uudi 
eiperiments, under nucb L;ouditiaDB as the Board mi^ht ABsire, upon ttttfi 
works. There was likewiBe a further quBBtion to be cunBidareO, ae Iq Jwii 
the financial reauU ur sHving in that change of procedure ^Quld be 
received or enjoyed cither bj the public or the company. 

Sir B. Beciktt : Having heard that, what do you aay would be Haft 
tSect upon the oompauy 'I 

WUnet* : The latter part of the suggestion is exceedingly valnaUe. 
Bow it wonld operate upon tbem and their dividends it is imposriUs fin 
me to say, bnt with regard to the proposed limit of 40 grains I hav* to 

The Ceubkui : That is the maitmum ? 

Wiinta: Yes, bat it is an average maximnn 
one day, if they will came down to SS on two other days, am 

amonnt to (U I may use such an eipreasion), poisoning the c 

two days out of the three, in order that they might be relieved of fi grain! 
on the other one. 

You mean that if the Acts, gomg as far back aa the Act of 1860, hj»d got 
been pwsed.they would pi'obably have given us no more than 10 gnunar— 
If there had been a thorough good purification in other reE^ecls, good 
washing, taking out the ammonia, and a previous washijjg mth aimno. 
niacal liquor for taking out suoh Bulphur compounds as tlxe aUcaline and 
the ammouiii^al liquor will take out, then there ought net A most to be 
more than 40 grains left after purification from sulphuretted I^drogeo^ 10 
that, in fact, it is repealing the law entirely as it now stands. 

The two practical iasuea we all see; and, first ,A all, the iufiuencea of, 
I will aay, the difference between the 20 grains a.-id tl.,. JU ; uud, secondly, 
the possibility of getting rid of this 30 wuhout nuisiLiut. l''u-at, tui to the 
influeoces between BO and 40, what have you to s.iy iibunt that ? — Let me 
first explain, aa it stood yesterday, with 35 grains, tiuil \V'uuId i)b the means 
of distributing into the houses of the consumec.-i the equivalent (and it 
wonld be performed to a very large eiteutj of two million paundDi of sulphunD 
acid per annum, and if it did not pass into sulphuric acid, und were only 
BnJLphuraua acid, Inhere wonld be more than a milliou and a half pona& 
aq distiibuted through the town. I have seen the eSecU where gaB has 
not been properly purified, and the effect would bs, tiiliinE a mercer^ 
shop, that the eipoaed edges of all ailkB in the upner p^ of fha room 
would be bleached. Sulphuroua scid has great bleaching power; J^ 
removes colouring matter, and has a great many other injurioas liSeeti- 
It afi^ots the throat very sensibly, and communicatea a atety poppery 
taste in the moutb, I am a gs^-maker in many parts of the Miigdom, aQd 
I do not irant to exaggerate the effect, but I regard this as a ^eiy tfito)- 
grassive movement, 

t.,_-r. -n Now, although two million pounds of Bulphor'are not ijo 

■" " u.i.-. 1. igj, to maJte ,».f«r 



WUtuii : Very xeDaibk. I dii nut meui tu say U 



Uke (his you had u guod veutilutiiig-jiipe out of the coriu^r, as 1 "hvfa in 
my diniDs-room, thai you would buffer -vary tuuoh fram it ; but ttifiae 
all the DidinaTy caaea of habitatiouH and ibops, aod workiliops pHrtiou- 
la^, [he mischiBf vuaLd be very comiiderable. 

That ia one part ol the Bt ■<---•>- ■ 

"What jo yoD Bay aa tothe ji _, „ , 

without any nuisaoce? — There ought to be no uuiumce b^ i 
redocins it to SO grainE. A giu-work ia not an agreeiible iieighl>u>", —^^ 
tbe Hmella -which come from thence are not in general meated by the 
anlphtu, it the proceBS bo pi'opetly conducted. Of cauise you may make 
k great noiiance by an improper way of pnriiying the gsB, or of troa,dug 
the lime after it has betouie i-afnse. At Nottingham we can, without any 
difficulty, keep the soliihur. other than sulphuretted hydrogen, down to 
15 grains. I have alao had to do with Derby, Suudeilana, aud other large 
towna, in great numbers, whore lime ia used, either by itself or in coa- 
janction with mide of iron. Whore lime is not properij used, it con be 
made ■ nuiaance, and maii^ gs» compauiss do make aji uniiecBSBar; nui- 
sance — I am bound to aduut that — ^but by properly cau ducting their opera- 
tions, both in gaB-maJung and in dealing with the waate lime, there need bs 
DO nuisance whatever. The procesB of Raa-maldng in London, at it is 
generally known, is a very bad one. It iH very imperfect, and mi^t be 
very mach improved ; but, in paint of lani, ia some plaoes they try to do 
too much iu a very limited area, and out of that particular circumatance 
arises a great deal of the trouble which the gas oompanies get into. 

iBopncBflthBy will say that they cannot help then- area Being limited? 
— Tea, Aiey con; at least, this particular i.ompan; can. They have got 
very large means, and need not be makiiii; the greit quantity they are 
di^g at Fuiham ; or at the little place which used to be the Bquit- 
ahls works; neither need t^ey be presiung other atations to the 
axtent they do. I remember the time when Mr. Cardwell'a com- 
mittee BUBgested amalgamation, which was with a view to gettiog rid of 
the mBBufacture.of gas in the heart of IiDndon ; SJid it hae had th^ efieet. 
For inetance, the City tian-Works are discontinued as n place of manu- 

It has been yug^ested that the men suffer £rem removing the lime, and 
so on ; have you £>und that to be the cibse in other giui-norka which are 
properly managed? — The men da not enffer from the removal of the lime; 
^iBS suffer rather more from preparing the lime than from removing it. 

With reference to ijie preparing, ia that necessarily an uchealtliy pro- 
oesB? — It need not be, beoauie it maybe done mechanically if they dioose 
bo do BO ; therefore, of course, it would not be injurious. 

The only reumiuing point is with reference to the powerti of the Board 
of Trade to vary thin maximum from time to time, and that has to be con- 
trasted with the power of the Refereea, Do you see how the Board o£ 
Trade oan act in this matter aicept through some officers, whatever those 
officers may be called 1 — I have the pleasure of knowing all the Befereei, 
and I know they are very competent people; they are scientific men, and 
bhsy know enough of the pra.clice of gas-m^ng to guide their science, so 
as not to make mistakes ; and I ulsu know that the limits which they have 
presoribed from time to time are fair, and such aa the cumpaniea, if they 
would only make their gas by a proper process, could fairly and reasonably 
adopt and comply with. 

Sappoalog the Befereea were abolished by name, can you see anji way 

XfWh the Board of Trade could act, eicept by hating some eimilar 
era, but who would be called something else 7— No ; there must, I 
•oppose, be some control, although the Bill seeks to get rid of uU control, 
not only with respect to sulphur, but with respect to all impurities 
whatever. 

i» tlLeBeierees exist, and asauming them, for the sake of arguineut only, 
to be Eompetect, aupponing tlioy oame to the eoncluaion that it would bs 
impoaaible to do this work without a nuisance, can you seo any reason 
iriiy they should not relax their conditiDna?^ — No: Uie BefereoB can to- 
■""rr^iw, if auy reason ia shown why it should be ao, make their limit 25, 
, 411, or SO Brains. They can make it anytliing they like ; but if il is 
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done by Act of Parliament it is done rigidly, and withont any regard to 
what might be an improvement in gas manufacture. 

But that is not the committee's proposal. The present proposal is, that 
the Board of Trade should have the power of reducing the 3d or the 40 

fains, whatever we call it, below that amount whenever they think fit. 
ask you if there is any advantage in that over the Beferee system ?— 
No ; it amounts to the same thing, I should say, in the end. It is 33 
grains, as I understand, with a power of diminution. 

Whereas it is now 20, with a power of raising it ? — Yes, and it is raised; 
it is 25 in winter. 

So that the introduction of anything like the recognition of 33 or 40 
grains would be very nearly doubling tne maximum which they have been 
allowed for the last 17 years ? — Not doubling, but adding two-thirds to it. 

Examination continued: I have burnt the Chartered Company's gas for 
nearly 30 years, and am satisfied with it ; it is not very rich in illumi- 
nating power, but it is a very pure gas — reasonably pure. Some time ago 
I had cause to complain, because my ofi&ce, which consists of sevend 
large rooms, was perfectly unbearable, and that was within half an hour 
after the gas was lighted. I applied to the company, and they sent one of 
their people, who looked round my room — not knowing who I was,).* 
what I knew about gas — and he said, ** Oh, it is your burners." That is 
the staple answer or suggestion of remedy; but my burners had been 
there long before, and are there still. The company paid no attention, 
and BO I wrote a letter to the Gas Referees, and they took some steps 
(what they were I do not know), but after a short time the gas became • 
quite pure, and I have had no cause of complaint since. 

By the Committee : I should think that took place three or four years 
ago; but I can sliow you something which is very interesting. This 
[producing a bottle of water] was taken out of one of my gas-pipes, not 
experimentally at all, but was the result of less than two hours burning 
of three gaslights in my dramug office. A chemist will follow me who 
will tell you what are the contents of this water in sulphur, and also tell 
you how acid it is, and that it destroys the iron of the pipes. He will 
show you the iron in it. 

Sir E. Beckett : Before the chemist comes, will you just explain how 
that water was actually obtained ? 

Witness : I have in one of my offices three gaslights over a drawing- 
table, and those communicate by a ventilating tube with a horizontal pipe 
which carries the products of combustion into the chimney; that pipe 
is cold, and condenses the products of combustion into water, or rather 
into this liquor which I have here. That is drawn off by a descending pipe 
into a vessel, and out of that vessel it was poured into this bottle, and tms 
was the result of less than two hours bummg of three Argands. 

It is the distillation of the gas vapour ? — In the ordinary course, and I 
can bring you pints of it from my office, in which every light is ventilated; 
and from the pipe which conveys off the products of combustion I can 
get this liquid in quarts at any time. It is not, of course, the amount of 
uquid, because the consumption of gas results in the formation of water, 
but it is what the contents of it are. . You will find plenty of acid in this 
if you have a bit of litmus paper. 

By the Committee : I have a bell over each light, and they go into one 
tube, which tube communicates with the chimney. About 6 cubic feet of 
gas is consumed by each burner, making 30 feet. [The litmus paper was 
produced, discoloured.] Now they say that there is no sulphuric acid 
generated. Just look at that. 

Sir E. Beckett : I hear it stated that sulphurous acid will do the same ?. 

Witness : Sulphurous acid dissolved in water will, but I have no doubt 
this is sulphuric acid. At all events, you see the effect of it ; it does not 
matter what it is, whether it is called an acid or not. 

Examination continued : Purifying gas properly ought not to cost more 
than a penny per 1000 feet above what it costs to punfy it improperly. I 
have some Imowledge of the Paris gas, which was spoken of yesterday. 
I know there they manufacture their gas by a very much better process 
than the one which is adopted in London. They work with four-hour 
charges, whereas in London they work with six-hour charges, and the 



result ia that tbey prodaca in London more □( this olinazioaH compound 
than would be produced by a more rapid distillation of the cokI, and not 
diBiiiiDg it to the dre^, b.s they do in London. I believe the bisulphide 
of carbon ia prodaced in this nay: — There is, eapeciollf at the latter part 
of the charge, a good desil uf carbonic acid, and hIbo carbonic oxide, and 
there ia likewiae snlphnretted hydrogen coming off from the coke, whicli 
eontaina a, pood deal of iemigiiionB matter with which the Bulphnr ia com- 
monly combined. Now the way in whicli it happens, I baliave, is thie — 
that two mnleculea of sulphuretted hydrogen are combined with one mole- 
eula of carbonic ciide, or it may be carbunic acid, the reenlt of which is 
the formation of bisulphide of carbon, which ia a very obnoiiona matter J 
and i( it be with carbonic acid, then one equivalent of oxygen ia set free, 
and that may account fur the small quantity of free oxygen which ia 
alwaya found in coal gaa, and which has been a difficulty, as far as tOia 
theory goea, hitherto. If thej work off the cbarge, as I do in a nborter 
period in these provincial works, and particularly if they worked it off in 
the manner which is adopted in Fads, I have no donbt they would have 
lesB of tbia obnoxiona compound. The uQxt thing to do ia to wash the gaS 
well with ammoniacal liquor, and that ahsorbs an enormous quantity of 
bianlphido of carbon— so much that the. ainmoniacal liquor ntinta abo- 
minably. Then there is lesB to go forward to the next proceaa of purifi- 
cation, which ought to ba pasaing the gas through oxide, to take out all 
the Buiphuretted hydrogen. There ought next to be lime, for the purpose 

and I do it conetantly, notn-ithstanding all that bits been eaid to the con- 
tniiy. Then the gas goes on to what ia called the catch purifier, filled 
with oxide of iron ; and if any snlphnretted hydrogen pasaea over, it is 
caught in that veasel. The pioceaa ia voij simple, very economiciU, and 
Tery sure in its rcsulta ; and the lime, inatead of coming out in the 
obnoxiona state in which it ordinarily does from the pniifier, comas out 
-very nearly white, without a very obnoxi oua smell, and is only coloured 
bj Bulphnr in a pyrophoric atate diffuaed through it. 

Sir E. Beckett : To sum up, do you think that, on tha balance of con- 
venianOB and inoonTenieiice, between leaving an extra 20 grains of aulphnt 
in tha gaa and running the riak of the nuisance of purifying it, the balance 
on the part of the public is in favour of having their gas liept puTe ? 

JTihtflw: Undoubtedly. 

Czosa-examined by Mr. BicnASDa : It Is not a question of conduct on the 
part of the gas company, beoauae they are obliged to be good boys at the 
preaent time ; but they come here for leave to ha able to behave aa they 
please. I consider that the company are doing too much work upon par- 
tioular areas of land, and that their apparatus ia not well adapted to tha 
requirements which Farliameut has imposed niion them. The company 
ore doing too much at Fulham,and also at Fimlico. 

Ur, BicHuina ; Do you know what they are doing at Fulham, and 
that for the last year a large portion of the Fulham district haa beea 
banded over to Beckton ? 

Witneis ; No, I cannot answer that. All I know is what they say they 
arA doing. 

By the Ceaikiian: With regard to the alleged nuisance in the neighbour- 
hood of EenBington, I may mention a fact within my own knowledge. I 
happen to live in that district myself, and the great nuisance there la not 
from the gaa-worka, but from a brick-kiln , which many persons take for a 

Cross-examination resumed : We had a complaint exactly similar to 
that of Mr. Veitch, made at one of the Nottingham works, some years ago, 
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le works, and the flowers grew so beautifully that they never had a com- 
plaint afterwards. I do not wish to anggeat that the enginears ot the 
company have not done their best to prevent a nniaance, but, from what I 
have heard in this room, the process which tliey adopt for tha purification 
"' — is well calculated to make n nuiaance. They are very ic*—^ - 

Lg the Raa by sulphide of calcium ' .- ' --3___.__ i 

le for the purpose of taking out th 
that is done, it will to a certamty make a 
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most ofPensire thing. It need not be done in that way, beoanse there U 
no occasion to bring the snlphnretted hydrogen at all in contact ifith tiiQ 
lime. The lime, as I have mentioned, will take out the bisnlphide of 
carbon when it is in a pnre state, and it does not require to be made im- 
pure for that purpose. One ton of lime will purify tne gas of 40 tons o| 
coal, both ^om carbonic acid and bisulphide of carbon, and that after toq 
have taken out the whole of the sulpnuretted hydrogen. That is wnat 
I did at Nottingham. 

Mr. BicBARDS : What is it that makes such an abominable stench at 
Nottingham at the present moment ? 

Witness : Nothing. No gas- work is free from smell; the oleaginous 
and ammoniacal matters which are produced in the distillation of coal 
silways produce a smell, but that is a very different thing from the smell 
of the foul lime. 

I understand you to admit that the sulphur compounds must be got ont 
in order to meet the requirements of the Keferees, and that necessitates the 
use of lime to get them out ? — Yes ; but the use and removal of the lime 
may be so managed as not to produce an obnoxious nuisance. 

You also think there should be shorter charges — that is to say, that the 
retorts should be filled at more frequent intervals ? — I do not say that is a 
sine qud non. I am merely telling you how the Paris people conduct their 
works, and how it is in the country works of mine. I can also teU yon 
that in Scotland (but they use a different coal there) they work with three- 
hour charges. 

The Ghaibbian: What, in your opinion, is the degree of purity from 
sulphur compounds — exclusively, of course, of sulphuretted nydrogen— 
which can be attained by the peroxide process, without recourse to the 
lime process ? 

Witness: That would vary according to the quality of the coals. Many 
coals contains as much or more than half a hundredweight of pure sul- 
phur in a ton ; the Midland coals do. 

But the kind of coals which are used in these large works ? — They use 
all kinds, and there is a difficulty in answering the question without an ex- 
planation. The best gas coals do not contain more than 40 lbs., and, 
therefore, the question is not so easily answered; but I should think, 
taking the Midland coals, that there are quite 60 grains of this bisulphide 
compound in 100 cubic feet. Taking the north country coal, I do not 
believe that there are more than 85 or 40 ; but it is a question very difficult 
to answer, because in the crude gas, as it reaches the purifier, or, rather, 
the commencement of the process of purification, the sulphur very often 
amounts to 260 grains. 

What I want to know is this : Supposing a limit is fixed for this city 
company — ^we wiU say an average of 36 grams— will they be able to attain 
that degree of purity without having to resort to the lime process ? — I 
should tnink not. 

What degree of purity do you think they could obtain ? — It would rather 
restrict them as to the purchase of their coals, which will be a very un- 
desirable thing ; but I should think that they could find coals which would 
bring the quantity down to about 40 grains. 

Do you mean an average of 40 grains? — ^Yes; but I do not know 
exactly what is meant by average, because that is a very uncertain 
thing. You might have a very impure gae one day, and a very pure one 
the next. 

Mr. Keates said he thought the companies might be allowed safely and 
properly to go to an average of 30 or 38 grains of the sulphurous compounds 
in tne manmacture of their gas ; do you agree to that ? — No ; I think you 
would perceive the effect of tnat in a close room. I think the 26 grains 
fixed by the Beferees is as low as it would be prudent to allow. 'S that 
amount is right for winter, I do not see why it is not right for summer; 
that is the difficulty, I see, in the Beferees instructions. 

You seem to me to have a very strong objection to this principle of 
average, but suppose the average was 85 grains, would you then say that, 
for the sake of a relief of five grains on one day out of three, people are to 
be poisoned for the other two days — that is to say, by an increase ol 
two and a half grains ? — ^No. I have been very much misunderstood, or 



have very m&Goura.tel<f eKpUiiie<l m^Bolf, if I bftve been sttpposod to M7 
tbat. 

Ton terrified as vbcB ;au bagoo, beoOiUBe I touk down your trordi that 
" people ware to be poisoned on two days in order to give a celiaf of five 
giaJDi an the other one " ? — No ; nhat I esy ia this— tbaC if you have SS 
graiiiB on two daji %Bi SO on another day, it does nut at all rellere the 

The Chairman: What I nnderBlood yon to say lUatinrtly -ivaa, that tbe 
pnblio would be pDiBODsd tor two days iu order to give tliem a relief of B 
grainB on one day, and that is a very serions thing. 

SirE. Bbckett: "Poisoning" ia, o( course, a mataphoriEal expieajian. 

The Ob.mrham : If it went forth to the public without some quatifioatiou 
It tnipbt produce a ver^ Injurtona effect. 

Wtliuua : I waa not m earnest in u=iua those words, and, witb very great 
deferance to yoursslf, I do not tbink I used the words " being paisoned on 
two days," but I think I may have nsed the expression, " being poiaoued 
one day out of three," because you may Lava a very large qnantity of 
fflilphat on one day, and from that tbe public would sufler, while that 

Jnantity might be eorreoted down to the average by the trwo otier daya 
lio^ne; a very low quantity compaiatiTely. 

The CHiinvAN: You raay have intended to nay that, bnt yon stated 
exactly aa I teli yon non. With re^rd io another ' 

'■- -pfc - - - 

bi.. ..,_._ „ 

act do much barm; and, tlxerefore, it depends entirely upon what 

Witnets: It is a practical question — Can jou perceive it by the nose, 
and does it produce injuiioua efleeta on delit«te goods? I answer in hoth 
SBMa in the affirmative from experience. 

By the CnHHiiTEE : When I nsed the word " poisoned." I did oot mean 
poisoned tn death — that is qnite a dlflerent thing — but what I mpant was, 
poisoned in the senseof the quantity of salpbnrbfiuy then Very obnoxions, 
EWd in auiount ■ufficieut to do injiiry both to health and goods ni)on that 
one day out of the three. Suppoaing myself tn be in the position al 
t'reindent of the Board of Trade, and that the committee had stated their 
ooDviction that 40 grains was tbe pmper limit, I should be very oarefnl 
indeed aboat taking any stepa to hnpose a lower standard of quality Upon 
the companies. 

The CoHMiTTEE ; Iii one of the letters which haa lieeti put in, from tbe 

vk hinmc of the view that tbe prpxenULi i n gaH of sulphur, which the lime 
pmeeiB rsmuvet, is u( no great toiisequenDo to the cousumer? 

WitncH : That depends entirely upon the state of the couaumer's venti- 
lation, II tbe conamner will make perfect Ten (iUtion in bia honae, which 
vary few consiunets will make, tliuu it is not of much conaeqnence ; bat 
ludeT the ordinary condition of housex,,! Imve no hesitation In saying that 
H is of considerable conaequence, and in workshops particnlarly. 

Tbe CoUKiTTEE : Tbe proposition lefeirod to is t,s follows :—" While 
admitting that there is much to be said in favour of the view that the 
"""-""" ■" ■"■ of the small amount of snlphur which the liine purLflcation 
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that it wonld be a _ .,._.. . 

paniai ahoeether from the obligationto make and sopply gas ai 
reaaonably be required, because the main inducoment to invuuuuu uiu 
aRort in tjiis direction would tbne be removed." 

Witnen: What the " becansa " means 1 do not know, but stopping at 
tiie word " leqDiied " I agree with the astiteni^. 

Hie ComcTTRB : Do yon agree with the admission that there ia mnch 
to be said in favour of tbe view that the p-resenee of tbia small additional 
ifnantity of sulpbur is of no great consequence 7 

Wittieas : Yea ; bat there ia very much to be said on the other side, 
a by Sir E. Beckett. 

Mr. Hawksley's ^s chimney, 



lake a quantitative utnlysis of 
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tAted half an ounce of it with chloride of barium, to which I added a oon- 
Biderable amount of hydrochloric acid, to make sure that nothing bat 
sulphate of barium was precipitated. I have here a bottle which will 
show the amount of iron which is taken up from the pipe [producing it 
bottle]. This is the iron in solution, which was precipitated by ammoma, 
and it will h^tc an idea of the amount of the corrosion going on in the 
interior of the pipe. 

By the Committee : I cannot say how long that pipe has been in use. 

The Committee : If it goes on at that rate every two hours, it will not 
last very long ? 

Witneaa : That is what is in solution in this particular quantity of water. 
Of course, the whole corrosion of the pipe would represent a good deal 
more than that ; but I can mention, as a matter of experience — because I 
have tried it — that if I start with a perfectly new pipe, I find that about 
one-half of the sulphur existing in the gas burnt is condensed in the pipe 
in the form of a sulphide of the metal of which the pipe is made, provided 
it is a metal on which sulphuric acid acts. 

Examination resumed : I have heard of the proposal to substitute the 
Board of Trade, acting through somebody, for the xleferees; but I do not 
think it would make any difference, except that it would ffive them a 
starting position, which the Beferees have not. I should not like to go to 
the ^as- works for the purpose of making experiments, because it would 
require a combination of elements which I do not possess in my own person. 
To make those experiments properly a man ought to be a mixture of a 
chemist and a gas engineer. 

Sir £. Beckett: Take this hypothesis. If we suppose the company 
themselves undertake to make the experiments, would you like to be bound 
by the results, supposing you were a JReferee ? 

Witness : I do not tmnk I should. It would depend so much upon 
circumstances what the experiments were. The carrying out of experi- 
ments in that way is a tbin^ which it is difficult to do without interfering 
with the works to a certain extent. If it were merely trying certain 
modifications of processes in use, that is one thing; but if it is trying an 
absolutely new thing, it is another. 

Mr. Michael (in cross-examination) : Putting yourself in the position of 
a chemist, and assuming that you had devised in the laboratory some mode 
which you had proved in the laboratory to be successful, you would not 
consider that successful until you had an opportunity of trying it on a 
large scale ? 

Witness : No. 

What could you wish for better, if you have confidence in your experi- 
ment, than to have it tried upon a large scale at the gas-works, wnere 
practically you could test the system wnich you had elaborated in your 
laboratory ? — I think that would depend a good deal upon the amount of 
assistance which you could obtain in the engineering part of the business 
from the en^neer of the company. If he were mlHng to take the thing 
up, andwillmg to help you over the en^eering difficulty, and you to help 
him over the chemical ones, I would wish for nothing better. 

All you want in the gas-works is the presence of ^s in large quantities 
to be purified ; that will be the first primary condition, of course ? — That 
is the primary condition, of course. 

What difficulty would there be in the Board of Trade sending their own 
engineer to put up the box which you had invented in the laboratory ? — 
I snould think there would not be any difficulty in that. 

The Committee: There have been experiments conducted by the 
gas company, at the instance of the Board of Trade, at considerable 
expense. Were there any complaints of the way in which those experi- 
ments were conducted on the part of the Board of Trade at the gas-works? 

Witness : I am not aware of that. 

Whatever Mr. Vernon Harcourt has suggested has been tried ? — ^I can 
give no evidence about that. 

At the conclusion of Mr. Heisch's evidence the Chaibmam said the 
inclination of the committee was to give some such relief to the 
gas company as had already been suggested at an earlier period of 



the day. They were the more inclined ta do so, as on the baluiea of Goc- 
nmienoe they thought the injury to th&t put at the public which 
•nCered by the proceia ol lime poiiDcstioii was on the whole greatar than 
the inconTenierice soSered by (he public thioogb a elieht increase of the 
■n«Timnm of the solphar compoands, atliec than anlphnretted bydio^eti, 
permitted to remain m Out ^aa. It was not, therefore, in any way to nJieTe 
thecompany from the bargains which tbejreutered into when they obtained 
their Act fast year, and it wonld be for those who represented the 
pnbtie to make any Boggestion they thought fit, and support it by mch 
eridenoe ae the; might require, as to whether any alteration ehould be 
made in the price at which gas was in future to be sold b^ the company. 
The oommittee wonld also like to know, as exactly as piHsible (becanse up 
to that time there had been aome little difference of opinion on the sub< 
j«Ot). abont what the minimum of sulphur impurity obtainable in gas, 
without usic£ the fool lime process, would be. Besides that, the com- 
mittee would have to take care that tlie clanse (should they iwree to 
vary the clause as it sioodi should be drawn in snch a way as to give the 
moat ample oiiportuuities to the Board of TrB>le to make all experiments 
they miglit tbink fit under the most favourable cooditioDa, 

Mr. Caipps expressed a wish to consult with Sir E. Beckett, and. after 
'— -le rommittee adjourned. 



THL-KSOiV, MLlY 17. 

Mr. Prederiek Josffh Bramaell, examined by Sir E. BECEfTT. 

1 am an engineer, and haTe given evidence npon a great many gas 
inqniiies. I have vidted several gas-works, both at home and abroad. 
Aa legards the question of nniaauce, I do not consider that the evidence 
which has been given by the Chartered Gas Company is at all conclusive, 
neither do I think that the best means liave been adopted to prevent it. 
From my own knowledge, I am couvince± that there are means of carrying 
ou the redaction to 20 grains by means of lime, withoal impodug any 
unisance oo the neighbourhood. 

Sir B.BECEEir: Evidence haa been given of various conditions of things 
at the different works; for instance, at Fimlico, it sometimes appears there 
ia a nnisance, and soaietimes there is no't a noiaance. What do yon infer 
bom that? 

Witneu .- That at one time more care is taken than at another. I know 
the Pimlico works well, and I heard the evidence that was given about 
the nnisance created by taking the spent lime in a cart across the roadway, 
and shooting it intoabai^e. I know tliere is a subway along which the 
coals come, and through which the lime might have been tuen : and it 
does not look tn me aa though that was a strong effort to get rid of the 
lime with the least nuisance possible. I have beard the evidence which 
baa been given, and I agree wiih it as to the bkct that no nnisance need 
necessarily be created. 

Do you also agree that there is, in some cases, carelessness 7 — The 
instance that I cited jnat now appears to me to be carelessness. 

On the question of getting nd of this lime ; have most of the works 
nulway commnntcatioQ or canal communication? — Yes; almost all the 
impoitant works now have either railway or water communieation. 

Take the case of the railway, would it be easy to get the lime on to the 
railway without exposing it, and so creating a nnisance ? — It appMrs to 
me to be so, in the following way ; — Instead of tmtting the purifier in the 
open air, place it on the first noor of th« building, and deliver the lime 
tamUffh the bottom of the purifier instead of shovelling it over the top ; 
it eoidd then he delivered strught down throng the shoot from the bottom 
of the pniifier into the very receptacle that yon have to take it away. 

That is aainining the lime ia in (he state in which Mr. Ander^n tells us 
it need not be 1 — IC is assamipg the lime is in an offensive siate, but I am 
not ohemiat enoQgh to say whether it need be in such an offensive ftate. 
Some yean ago I had occasion to study this matter, in connexian with 
one of the most offensive trades I know of — viz., bone-boiling, in which 
odoms were emitted worse than those conpled with the notion of puties- 



108 

cenc« ; and in that trade, by the preoantion of oarrviiig it o& "wi^hm I 
bmlding, and having an exhaust fan to make an in-oratight of air, thm 
was no nuisance whatever outside the buildinff. 

Inasmuch as the company have now Beokton and ether plaoef out 
of London, they need not necessarily carry on lo much work at FnUiMu 
St. Pancras, and other places in London r— As regards Beckton, wnvfi 
the outfall of the Metropolitan Board of Works sewers, I do not kncnr 
what neighbourhood there is to be offended. They have no neighbours to 
complain there — their nearest neighbour is the outfall. 

You meutioned having seen several gas-works abroad ; can vou tell ni 
anything about the mode in which purification is carried on ? — ^Ko, eiewk 
seeing tne children going about to be cured of whooping-cough. At 
Brussels the purifiers are made with an internal framework, so that tiio 
whole of the contents are lifted out bodily, and taken away and revivified, 
instead of being shovelled out. 

A suggestion has been made to the committee that experiments should 
be earned on by some new Referee or officer, or whatever he is to be called, 
on the gas-works themselves, by the gas people. How do you think that 
would work ? — If the Referees liave practical Knowledge, they do not want 
the aid of the gas company ; but if they want the aid of the gas company 
to ^et practical knowledge, it is asking the company to make a rod for 
their own backs. 

And show the Referees how to flog ? — Yes. That is to say, if the experi- 
ments are successful, it is to impose upon them the continuance of the 
purification from these othfer sulphur compounds ; whereas, if they are 
unsuccessful, the suggestion is that they are to be relieved. 

Would you yourself like to be a Referee, and have these experiments 
carried on by those whom you have to control? — ^I should feel that my 
office was really a nominal one. 

Cross-examined by Mr. Pope : I have given attention to the purifioa- 
cation of gas for the last five years. I am not a chemist, but 1 suppose I 
know as much about purification as any other gas engineer who is not a 
chemist. I know that at Brussels there is a purifier oi lime in connexion 
with the oxide. 

Mr. Pope : So there is everywhere ; but on the question of the poscdbiUty 
of conducting the purification by Ume without a nuisance, you are vouch* 
ingcontinental works, and I want your knowledge on the subject. 

Wit7ie8S ; I can only tell you of the one at Brussels, and that I haye not 
seen ; but the question put to me was not as to purification by lime ; it 
was a question as to what I had seen. I have not seen the process ol 
removing the spent lime at the Pimlico works, but I heard M!r. Dines'a 
evidence, and I know those works, and also the subway, as I had particular 
occasion to inquire into it some years ago. That subway communicates 
with the river side, and if a cart containing spent lime were taken there 
it must necessarily shoot its contents into the barge lying upon the river 
brink. 

Which is the precise material which Professor Tyndall said caused the 
nuisance?— So I understood. Will you let me state that my impression 
was that the lime was taken in a cart across the public roadway, on a high 
level, and from there shot into the barge ; and I say that that was a way 
that was much more likely to cause a nuisance than if it had been conveyed 
in a truck along the subway under the road, and turned into the iNurge 
from a less height. 

Do you suppose that any of the nuisance arises while it is crossing the 
road ? — Certainly. 

In what condition is it taken across ? — In a cart, covered with a little 
earth probably, but I do not know whether it was or not. 

If it is covered with breeze, it is perfectly inodorous, and there wtmld 
be no nuisance created ? — If it is inodorous, of course there is no nuisance. 

Do you believe that it was shot uncovered into the barge ? — ^No ; I belief 
it was covered. 

Then the whole difference would be that taking it along the subway 
would make the shoot less high, in fact ?— Yes ; but I may make a remark 
upon that. Either the operation is so conducted that there is no nuisanoe 
at all— and I thought that the suggestion was that there was a nuiiwno^-** 



HI it in HD conducted oh tliat it miglit be improved, ob regards the (lesaent 
thningli the ahoot. 

The improvement possible is a reduction of the height of the shoat! — 
Tbb. 

That is the whole of it, though yon have Dot aeon or inveatigatBd for 
yonraeU how for the noisimce arieeB in that way or othenviee 7 — I do ikot 
know whether ;on pnt to me that there ie a, naisunce or that there in not. 
Xt there is not, I EUppoiie tbere is an end ot the cose ; but if there in, then 
1 think it could be reduced. 

Haw about the rise and fall of the tide ? That would increase or diminish 
the height of the shoot, would it act ? — The road being above the subway, 



Dne-boUiiig ? — I thiuk'ths analogy, I will not say is obvious, but is 
pretty smellable-— two bad etiuka. 

Do yon yourself niake no distinclion between vapour given ofl by bone- 
boilitig, which contains on organic stink in it, so to speak, imd sulphuretted 
hydrDgen, which is gaaeoue and diffusihle? — I have no doubt I could 
demonstrate between one stnell and the other. 

Do you mean to sa^ that the physical conditions of the two are alto- 
nither analogona?— I do. For the purpose of jneventing the diffusion of 
the smell, it dues not matterverymuchwhetherit is sulphuretted hydrogen 
or Eau de Cologne. 

What is it that causes the nuisance of hone-boiling, which mua o»er in 
vaponr 7 — I am not chemist enough to tell yon. I can tell you it is a 
dreadful stink, but I cannot give it you chemically. 

Tou cannot say whether it is gas or org-anic matter which comes over in 
ateun ?— I tell you it is partly uncondensuble, I believe, 

CrosB-Biamination continued; What I suggest is that a puriBer might b* 
ptaoed on the &nt floor, railway-trucks run uuderuectli, and the Ume shot 
from the bottom into those trucks, or else into a barge, by which means it 
WDald he quickly got rid of. 

Quickly getting rid of the stuff— that ia to say, taking the bottom out of 
the purifier ?— Not taking the bottom out, but shoveUing it through 
openings in the bottom, as is done, and as is tlioronghly well known. 

The CoHKiiTEE : Done where ? 

Witness : At the Commercial Gas- Works. 

Mr. Pope : That is an awkard illnstration, for that is the place where the 
maximum is raised by the Beferees to 30 grains ? 

Witntis : Yes, and where the works themselves are making at the 
present time, I believe, only 13 grains. I do not think there is any smell 
from the Commercial Works at the presant time. 

Then there is no necessity for what the Eeferees have done, in your 
judgment? — I believe the cause to be that at the time the Befereea made 
that order the plant of the Commercial Company was not complete. 

All you suggest is, care in the administratian of this lime process?^ 
Tea. 

And you also express decidedly the opinion tiiat lime purification does 
not neoeasarily create a nuisance, however small? — I do ; that is to say, 
no greater nuisance than arises from the conduct of other processes of 
gas-works. I have likewise seen the process of lime purification carried on 
at Beckton without % miieance. Supposing Beckton were in the middle 
of London, the whole works wonld be a nuisance, but I do not believe the 
lime process need be. Aa I understand the Act, the function of the 
Referees in lime purification is limited by whether tiie process can be con- 
daoted so aa to be a nuisance or not. If, therefore, it be a nuisance, the 
companies are relieved from the expense of lime purification. My evidenoe 
is based upon the assumption that the beat efforts are made to prevent its 
being a nuisance. 

Ke-eiamined by Sir &. Beckett : The Commercial Company were one 
of those that accepted Ur. Foreter'a legislation of 1875, and wiiether the 
Referees have prescribed or not preicribed, I know as a fact that they are 
nuJdng gaa with only 13 grains of sulphur left in without a trace of 
nuisance. My last visit to their works w as about a month or six weeks 
•go. 
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Sir E. Beckett : My learned friend Beems to have got some notion that 
there are diffusible and indiffusible smells ; I have not met with the indif- 
fueible ones, have you ? 

Witness : I have no notion of a smell which is capable of being laid hold 
of, which appears to me to be a smell which is not diffusible. I do not 
like to refer the committee to the lines in Pope about what will perfume a 
■pacious drawing-room and does not weigh half a grain. 

You were asked about your experience abroad, and so on ; I suppose yoa 
need not go abroad to find out that purification can be done without 
■mell when you see it done in England ? — To my mind, if you ^et it done 
on a large scale in one works, that establishes the fact ; just as if yon had 
seen a locomotive running once, that would be estabUshing the fact that 
there was such a thing as a locomotive, although every coach builder and 
ooach driver in England swore that it could not answer. 

Do you know how long it is since the Commercial Company finished 
their plant ? As I understand, it is a plant for an improved process of 
purification by lime ? — The completion of the plant, I believe, has not yet 
taken place for their winter make. It was in progress when I was there, 
but not completed. The plant for the summer make was completed. 

Did you see the process of opening the lime purifiers and cleansing 
them whilst you were there ? — it had finished the moment before I got 
there. 

How do you know that it finished the moment before you |fot there ?— I 
was told so by the foreman. I went on board the barge, which was lying 
there with the stuff put into it, but I think there was a tarpaulin over 
it. When I took hold of the lime and lifted it, it had an offensive 
smell. 

Until the cover was removed you perceived no serious smell ? — ^No, but 
I mav describe it to you very briefly. There is a house containing four lime 
purifiers of lurge size — I think 36 feet by 28 feet — ^upon the first floor. That 
nouse abuts upon the canal, and the material is emptied down through 
the bottom of the purifier into the bottom floor, and is then carried away 
into the barge which lies immediately outside the house. 

As a matter of fact, when you say it had been a moment before, I 
suppose it might have been half an hour or a quarter of an hour ? — It was 
this : ** I believe we are emptying mow." I go into the house : *' We have 
just finished." 

If it had been a quarter of an hour before, whatever smell there was 
created in opening the purifier was all over, and probably would have been 
removed ?— -t should think not, because this is in a closed building. I 
should tell you that the purifier was open, and the contents had to be 
delivered, and were at that moment on board the barge, and some were 
lying about. I hope you do not fancy that I am saying that there was no 
offensive smell within the house, but what I am saying is that it did not 
spread outside the house. 

If any smell had escaped from the house a c^uarter of an hour before 

Sou went there, it would not be likely to be hangmg in the air still ? — No ; 
! it had escaped a quarter of an hour before,, probably not. 

I have not quite caught from you the process by which you believe the 
nuisance, which might otherwise have been created, is avoided at the 
Commercial works ? — The purifiers are in a close building, with only the 
ordinary openings, and instead of the stuff being pitched over the side of 
the purifiers, so as, it appears to me, to perfume the air as much as possible, 
it is sent through the bottom of the purifiers through four openings. 

Are there layers or trays, mav I ask you ? — Yes. 

You have not seen them working the process of getting rid of this stuff, 
therefore vou cannot tell us in what way they clean out the lime between 
the trays ? — The trays are lifted. When the first row of trays is cleared, 
that is lifted, and the next cleared, as in any other purifier. 

Do you think that that is an experiment which, supposing it were 
successful at the Commercial works, it would be possible to have tried at 
the other works, under the superintendence or by the order of the Board 
of Trade ? — I do not think it would be possible. If it is to be a Board of 
Trade experiment, it will be said that it is not a practical one ; and if the 
Board of Trade, to get rid of that objection, are to put themselves in the 



hands of what are called practical meo, 1 am >otry to say I tlimb ;ou ue 
uking: praotical men to 

Sorely, aa I miiieratand yon, the experdmeut U not only a prHcUciJ one, 
bnt one which has been carried into effect iu other works. Then, what 
difficulty can thece be, if competent men are employed for the pnrpDae, to 
have that procoBS entiiely imitated ? — Ae I imdcrstand, the Gas BefeTeei, 
being gentlemen ol Icnowledge and skill, Bay, "It is not for ns to pya 
directions as to what is to be done ; but we do know, as a matter of laot, 
that it can be done, and therefore we go on with onr orders," 

Co yoa believe Uiat that decision of Uie lieteieea is founded npon the 
BQCceas of the Commercial Company's ezpariment?— I will not say upon 
that, bnt npon conBideration of what reaJly can he done. I do not call it 
rui experiment at the Commercial Gas Company; it ia a question of 

Be-Bxamination continued : I have visited the Bsckton works on three 
ocoaaiona, the last being is 1870, but I cannot say that I have been there 
when the purifiers were opened and cleared. All I can say ia, that when 
I was there 1 observed no serious nuisance, bnt that is quite conaiatent 
with the fact that when tha puriflera were opened and cleared there 
might be a considerable nuisance. 

SirB. Bhckett: Do you know enough ol those Brussels works to say 
whether the process of lime puri&eation. there is for the same purpose as 
is oondaoted, we will say, at the Fulham works ? 

Witnett: I do not know. But whatever the material might he that was 
in the purifier, it ivas possible to empt;; it out without shovelling it, by 

The mechanical difficulty would depend very mooh upon the size of the 
purifiers and the work that they had to do ?^Upon that 1 would say 
"Tes;" bnt at the present day wc have so iniproved m onr power of lifting 
weights that 1 know of no diflloulty that.-couM occur. 

Is it yoar opinion that at Bockton, or at Pimlico, or at Fnlharo, there is 
no meehaoioifl difficulty iu applying such a process as you hava doscribed 
to US as being adopted at Bi-nsNeU ? — I do not believe there is any. 

Would it be a very preat additional expense ? — If you were making the 
plant new I should i^iiy it would bo trifling, but if you were to adopt the 
old plant I should tliiiik it might be a considerable cost, but it would be 
wrong for me to give you nuy sugRestJon upon that. 

Do you think that, supposing the company were willing to go to the 
expense of obtaining more space, we will say at Fulham or FinUico, that 
they could thereby adopt the improved process that you have spoken of, 
and in that way mitigate the ouiaance 7 — It appeaca to me that if the 
process can ba conducted upon their present gronnd In a manner which 
IB said to cause a nuisance, that it could be conducted on their present 
ground in a manner that would not cause a nuisance ; bnt following that, I 
do not see how the mere increase of grouud, without improving the manner 
adopted on the present ground, wouU prevent the Dnissnce. 

Be-eTamination continued: As to the saving of expense to the gas com- 
pany, aappoaing that they were not required to use Uie lime process, that 
]B a matter upon which I would rather not o^er any opinion at present. I 
consider that the evidence of the promoters is not conclusive, because they 
attempt to negative the proposition that purification can be done without a 
nuisance, while I beUeve it can be. 

Sir E. Beckett: How is this matter of taMug out the trays managed at 
the Commercial works? 

Witness: They change the top tray first, then take it out, and then empty 
the next tray. 

Do you ahovel it over the top of the purifier? — They shovel it down the 
shoots ; it comes through at the bottom. 

Mr.PoPE: They must take the top off before you can get to the top tray f 

Witneia: Tes. 

What ia the difference between them — one goea over the aide, and the 
other down a hole in the middle ? — If it does not commend itaeK to yonr 
mind as being a diSerenoe. it does to mine. Onetbingis, tbatthepunfieis 
are under cover; and the other is, that, being under cover, the stuff is shot 
down through openings in the puriflers. 
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By the Committee : If a man is in one of the purifiers, he has the stnfi to 
Bhovel out into a sort of watch-box, and there is far more probability olthci 
air being impregnated with odour than if it is simply turned down along- 
lide the shoot which stands up through the bottom. There are four shoots 
which stand up through the large purifier, and which go direct into th« 
floor below. 

The Committee : Have you any knowledge as to the balance of discom- 
fort or the balance of injury resulting from the difference between 20 and 
40 grains of sulphur ? 

Witness : Not to give it you in quantity. I have, however, this know- 
ledge, that occasionally the gas in my house is extremely unpleasant when 
tasted; at other times it is better, and I do not taste that unpleasant 
favour j the difference being, as I presume — in fact, as I know from tasting 
— the difference of sulphur ; but how many grains of it are present I cannot 
tell. My supply is from the Wandsworth Gas Company, but I do not think 
they are under the Eeferees. I do not know their maximum, but I may 
tell you that I will not use gas, on any account, in my sitting-room. 

The Chaibman (addressing Sir E. Beckett) said he thought the evidence 
lust given was the most important on behalf of the opponents they had 
hitherto heard. Mr. B ram well had formed his opinion and given hii 
evidence very clearly; but he had only formed that opinion from a visit. 
According to his evidence, the Commercial Gas Company had lately adopted 
improvements which had practically got rid of the nuisance ; but that evi- 
dence had not been given by a witness who was present when the most 
difficult part of the process was being performed, namely, that of opening 
and cleansing the purifiers ; and, therefore, some further evidence ought 
to be given upon that subject. 

Sir !B. Beckett said he had no control over the Commercial Company. 
How on earth was it likely that he should get witnesses from one gas com- 
pany in London against another gas company in London. Of course, if 
the present Bill was passed, they would all come for a relaxation. U the 
committee thought proper to send for the engineer, it was quite open for 
them to do so. 

The Chaibman : I think it would be as well. It is ^uite plain that we 
cannot finish to-day, and, therefore, supposing you failed in changing us 
from the opinion we mentioned yesterday, and which you understand was 
entirely a suggestion, it will then be necessary to go into the financial 
question, which no doubt will be a difficult matter. It would not be 
possible to conclude the case to-day entirely, under those circumstances. 

After some conversation, and the committee having deliberated, 

The Chairman said it was not only the evidence of the gas engineer, but 
the learned counsel would probably be able to call some oi the residents in 
the neighbourhood of the Commercial Gas-Works, and they could not 
be supposed to be hostile to the case of the opponents at all, but it was 
rather throwing too much upon the committee to require them to find out 
evidence for themselves in support of that view. 

Sir E. Beckett : If you think it convenient to adjourn generally, I do 
not see any objection. 

The Chaibman thought an adjournment was necessary, and therefore 
he would state the exact position in which the committee found them- 
selves. The question was one entirely of a balance of convenience be- 
tween that part of the public who as consumers might be supposed 
to suffer from the greater amount of sulphur present in the gas, sup- 
posing the limit were now relaxed at all, while on the other hand 
there was the injury to that portion of the public who lived in the 
neighbourhood of the gas-works where the hme process of purifica- 
tion took place. Of course a great deal in the decision or in the esti- 
mate of the balance of convenience must turn upon whether it was 
possible, by greater care and attention, to diminish or entirely remove the 
nuisance created by the lime purifying process. The case made by the 
promoters was that there was not in existence at present, or known, any 
means of using lime for the purpose of purifying those various compounds 
out of gas which could successfully be adopted, but the committee had just 
heard of a process or a practice in using the lime purification which pro- 
duced a great degree of purity, and at the same time was izmocoous. liiat 
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was tai exceedingly important circumstance, espeoially at the ezperimant 
was conducted under all the conditions under which it would have to ti># 
carried out, il adopted by the gas company at present before the committee. 
^^ (the phairman) thought Sir £. Beckett would see that it would be yexy 
satisfactory, before they arrived at a final decision, to have that case as. 
fully explained, and as completely before the committee, as possible, both 
as regarded the process which was adopted by the Commercial Gas Com- 
pany, and also as regarded the effect upon the neighbourhood — as to 
whether, in fact, when the purifiers were opened there was that nuisance 
created. They would, therefore, adjourn until the following Tuesday 
fortnight. 

Tuesday, June 5. 

Sir E. Beckett said the committee would recollect that he had stated' 
he did not expect that he should find Mr. Jones a very willing witnesd 
against his brethren of the London gas companies ; that guess had been 
verified, and certainly he should not take the responsibility of calling him, 
although it was open to the committee to call him if they thought proper. 
There was one thmg, however, which had been done. In consequence of 
the Paris evidence, two or three gentlemen had been sent over to Paris 
to analyze the gas there, and they would give the result of that analysis. 

Mr. Charles Heisch recalled, and examined by Sir E. Bbckbtt. 

During the holidays I have been over to Paris with Mr. Wi^er and Mr. 
Shuter. We visited several places there, and tested the gas. With respect to 
sulphur, on the 22nd of May I foxmd that the gas in Paris, at the Cit6 du 
Beuro, Kue du Faubourg St. Honorfi, where I had a room placed at my 
disposal, contained 15*6 grains in the 100 cubic feet. On the 23rd I agai^ 
tested at the same place. Those tests extended pretty nearly over the 
whole day, so as to get a fair average, and the gas contained 15*34 grains ; 
and on tne 24th at tne same place it was 15*12 grains. I also tested on the 
other side of the Seine, at the Boulevard Mont-Pamasse, and found the sul- 
phur to be 11*5 grains I took my own apparatus, which was tested immedi- 
ately before we went, and immediately after we came back, and we found 
it quite correct. 

Cross-examined by Mr. Pope : I did not visit the gas-works, and do not 
know what process of purification they were employing or what coal they 
were using. 

Re-examined by Sir E Beckett : I agree with the French witnesses that 
there was no nuisance at all. 

By the Committee : Our tests were made with the Referees apparatus, 
just as used in our official testing-stations. 

Mr. G. W, Wigner recalled, and examined by Sir B. Beckett. 

I made the tests in Paris conjointly with Mr. Heisch, and I also analvised 
the liquor which was brought home for that purpose independently of him, 
and our results agree. 

Sir E. Beckett said that was all the evidence he proposed to trouble the 
oommittee with. 

Hr. Pope said that Mr. Jones, of the Commercial Q-as- Works, was in , 
attendance. 

The committee-room was ordered to be cleared. On the counsel and 
purties being called in, 

The Chaibman said : We think it as well to call the manager of the 
Commercial Gas- Works before Sir E. Beckett addresses the committee. 

Mr. Bobert Jones, examined by the Committee. 

I am not called by any gentlemen on the opposite side of the table^ and 
I wish it to be understood that I am here alone in deference to the wishes 
«l the oommittee. I have read Mr. Bramwell's evidence, and, so fair as Ms 
description of the machinery goes, and the manner of our dealing with the 
Hme, it is quite correct ; but he was not correct in saying that we were able 
to reduce i^e bisulphide of carbon to 18 grains without creating to some 
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ezttat an offensive efllnvia. The night before Mr. Bramwell's visit th« retam 
from the tester of our district gave me an imparity of bisolphide of carbon 
•f 18 ^nins; but Mr. Bramwell did not see any of the parifiera opened, 
nor did he see the process of discharging. We had worked for something 
like two months, preceding the time of Mr. Bramwell's visit, at an average 
of 18| grains, and, therefore, so far, he was right about the degree of 
purity. 

The Committee : As to the possibility of avoiding a nuisance? 
^ Witness : Whilst discharging our purifiers, with that degree of purity of 
bisulphide of carbon, we had offensive smells at the works; it did not go 
mucn beyond the works, but we were complained of by our officers situate 
some distance from the site of the purifiers. It was impossible for us, 
with the lime in the state of sulphide of calcium, to have avoided it. We 
have taken every possible care to discharge the vessels and to cany away 
the lime without causing any nuisance to the neighbourhood, we have 
been able to effect a very great deal by the care we nave bestowed upon it, 
but it has been impossible to prevent the smell travelling some distance. 
Those [pointing to the plan] are the purifiers that we are dealing with, 
and here, I have often haa complaints from the officers — from the secretary 
especially — that they had a very foul smell in their offices which are 
situated about 220 yards from the purifiers. Mr. Bramwell's visit was on 
the 25th of April, and about that time the bisulphide of carbon was 12*7 
grains, but owing to the smell being greatly complained of in our offices, 
I ran the purifiers longer, with a view and a desire to carbonate the lime, 
and so to destroy that offensive smell. Upon the 26th of April the 
hisulphide of carbon went up to 14*8, and so it went up constantly until we 
got to 16*8, 18*2, and 24 grains. Upon the 4th of May it reached 29*3, and 
upon the 6th to 80 grains ; but when we reached that far, I ordered my 
people to stop that purifier, and to discharge it ; and when I saw the lime 
it was much less offensive than the lime which gave us the results of 12 
and 18 grains. It then went down from 30 to 22 upon the 7th, and again 
upon the 8th to 13' 9; and since that time I have been keeping it at from 
12 to 11 and 10. 

The Commit'Tee : As we understand your evidence, it is this : You have 
discharged purifiers with a low amount of sulphur, and you have had occa- 
aional complaints from your servants, and from nobody else, that there 
oame a foul smell when the purifiers were opened ? 

Witness : Yes. 

Then Mr. Bramwell came on the 25th of April, and his visit was 
followed by further complaints from your men, which led you to relax the 

Surity which you had previously had. You approached, I think you said, 
3 grains, and then discharged the purifier. Was there no complaint 
ihaae then ? — No. When we had got up to 30 grains I ordered the puri- 
fiers to be discharged, and the lime was almost innocuous. Some parts 
of it were wet, and some parts of it were dry, but it had assumed another 
colour entirely. That was the colour of the lime from a vessel that we 
discharged on Saturday last [exhibiting a bottle]; the colour of the lime 
that we discharged on the 5th of May was much lighter ; in fact, it had 
almost come bac£ to its original colour. We could scarcely trace the dark 
appearance it presents here. 

Was the lime equally noxious, the part of it that was dry and the part 
of it that was wet ? — No ; I could have stood over it without any incon- 
venience whatever whilst it was being loaded into carts to be taken away. 
The lime is not in a very moist state when taken out at any time. Some 
portions are a little moist ; but the major part is dry. The wet lime is 
the most offensive in smell. There is no greater difficulty in discharging 
it in a dry state than in a wet state. When I speak of a wet state, I mean 
a semi-sticky state. I do not think it would be possible to discharge it 
always in that dry state if we take out the bisulphide of carbon to the extent 
liiat we have been doing. Our present maximum is given by the Eeferees 
as 80 grains, but that was because we had not our purifiers complete when 
they made the test. Our purifiers are within a roofed>in bunding with 
certain openings to give the men light, and also to give them an amount 
of air. I put them into those buildings with the intention of confining 
the smell as much as possible to our own premises, and to some extent H 



h&s h&d that efFect. Tbere is a donbls roof to the buildiiiK, and in siuih ol 
the roof a we have six ventilators, three on each roof. 

Then the (act is that yoa haye not any great oomplaint, npon that 
particolar ground, from the men working-? — Yea, we have indeed; and ths 
men themselTes, ainoe wa have been UBin^ lime, have applied to me (oc 
an increaae of wagea, and foe apeotaclea, with a view to prevent their eyes 
being attacked. 

Would it not, eo tar aa it is diaagieeable for the man, bs mitigated if you 
had a chimey auSlciently Call to create a draught and ventilate the biuld- 
ing J- — I think not, hecauae we have openinga in the walls aa well, with 
ventilatoiB in the roof, ao that there la no complaint at all of want of 
ventilation in the boaae. 

The committee wiah to underataud how far you qneation the Btatement 
of Mr. Bramwell, which waa vocy much in iavour of the way in which the 
whole of the operatjons were condnoted at your works ?— Mr. Bramwell 
' ' ' rything correctly, except the feet that he met nothinff disagree- 
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ft when he was there, aimply becauao we were not discharging 

a pnrifier at that time, and the horge lying near to the worka, which waa 
loaded then with the spent lime, was covered ever very closely with 
tarpaolin. At no time, when the worka were at teat in that way, would it 
be possible for yon to aay that there was a dinagreeable odonr or Bmoll 
aboDt them. 

Were the complaints aa serious when yon were working at 17 aa when 
you were working at B graina ? — No; and that waa the reason I gave the 
order. I ran my purifiera longer, with a view of cnrbonating the hme and 
driving the aolphnr ont ; and during that time, whilat we were getting on 
up to JMD grains, and wheu we discharged the pnrifler Uiat had worked up 
to that, and I bad reached my maximum., then the lime came out, and it 
vraB in a condition that not many people wonld notice. 

Does not the reault depend very much upou the amount of puriUcation 
governed by the amount of gsa yon have to produce, havinjt regard to tha 
size of yonr purifiera and the number of them, and the faaiktiea, and space, 
BDd ao on, that you have about you ?— In my caae, my arrangement ol 
purifleni has been a, very recent one, and I have plenty of meana to deal 
irith the Bummer and spring and autumn make. I have another large aat 
ot purifiers that I am going to bring into action for the winter. Complainti 
conldnot be made against the Commercial Gaa- Worka, that we had not 
apace or capacity ; but notwitliKtanding that I get the nuisance, if I ma^ 
be allowed to call it so, although I dislike the word eiccedingly. 

Do yon have any complaints in the neichbaiirhood ? — I had a complaint 
from the auryeyor of the district within tlie last week, but I do not deairs 
that that should go forward, because it ia flUing people's mouths out of mj 
own, and they will judge me out of my own moujh. 

Eiaminatian continued : That which I did was with a view, if possibli 
{and without any reference to mr bein^ here to-dav at all, for I had no 
idea that I was going to beplaoedin this dilemma) of carbonatiug the lima ; 
and when the lime ia carbonated, and the Holphnr driven off by the carbonio 
acid, then it comea oat almost innocuons. ThelnQBuryou run the puriflfr 
the more free it is from foul emelle, but Che ^os becomes more impure, of 
course ; there is a greater amoaut of bisulphide of carbon in the gaa. 

The GouiUTTEE : Does it depend upon running the pnrifler so many days, 
or npon opening the purifier after a longer interval ? 

Witness : Upon running it so many days. 

Might you not cease to use the pimfier as a purifier, and then not open 
it tor some number ot daye ? — It wonld make very little difference indeed 
if we were to take the cover off within a Jew minutea after the purifier ia 
exhausted. By watching to see what quantity of bisulphide of carbon ia 
left in the punfler after it has ceased ita operation, then we might lift the 
lid either within five minutes or after 124 houra ; it would make no difference 
in the state of the lime. Our purifiera are vorylarge, and we are now only 
diacharging one a week. 

Supposing yon uaed it for a week, and did not discharge it till tha end 
of the second week— not using it in the second week, but simply keeping 
the lime there— would not the nature of the Ume be ao ohonged by that ai 
to diminish the nuiaance reaulting from cleaning it out ?— Not materiall;. 
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I think ; besides, we eould not spare a purifier for so long as a week. Tks 
men have to prepare one after the other; but, notwithntaa ding that, I 
belieTe it womd make very little difference indeed. 

Before jou opened the pnrifier, had yon ventilated it aoeotdiag to tiM 
toroeess pursned at Fnlham« at Mr. Vernon Huroonrt's soggestioa ?— I de 
hot know the process at all. 

The Chajbman : I was at the Folham works yesterday, and saw a 
nnrifler opened, and the whole process of purification gone throti|^ from 
beginning to eud. The purifier nad been ventilated before it was opened, 
|md when it was opened the lime was in a very dry state. There was a 
great quantity of sulphur through it, but it had been ventilated, and Oir« 
tainly I could hardly detect any smell at all, though I stood direokly 
where there was a strong breese, and my coat was covered with this dntt. 
The effect of the ventilation had been, that when the purifier-lid was lifted, 
of course, there was a slight and rather a disagreeable smell, but noae 
alter the purifier-lid was first lilted ; and as the three different layers weat 
dug off there was not any serious smell, either within 6 yards, or 20 vardik 
or 100 yards of the place. Now, do you think that, if you had aaoptta 
the plan of ventilating for a certain time — not as long as to run any ride 
of eombustion, or to produce any injury to the purifier — beforeyom <»)e]ied 
It you could have avoided the smell at your works, as I saw it avoided At 
Fumam? 

Witneaa : I have had no experience of that description at all ; but, con- 
Qvlting my own feelings, and seeing that this matter is much in the hasdf 
of the wori^en, I should have some little terror about it. I think it pet* 
sibly would be successful, and the only fear I should have woold be the 
danger attending it. 

Sir Edmunb Beckbtt,^ in commencing his remarks on behalf of theoppe> 
nents of the Bill, said the present case reminded him a good deal of &• 
eourse taken on the first general gas Bill relating to the Metropolis i& the 
year 1860. There, as here, different impressions seemed to have axiaen ait 
different parts of the case, and the committee expressed opinions wliidi 
^ey very eandidly idlowed to be modified by what took place aftetwardf. 
and when they came to a matter of difficult science like tnis, it was Aot at 
all unnatural that that should be the case. He remembered in 1860, on a 
certain Friday, the committee gave expression to some opinions whicli 
delighted the gas companies very mucn, but on the following Monday 
morning, after some further evidence, the views of the committee wen 
materially altered, and the result was that the gas Act of 1860 was passed, 
wiiich was considered then a sort of charter for the public against the gas com- 
panies on the one hand, and on the other hand a sort of charter for ^e gag 
companies themselves. But some difficulties were found afterwards by thoa^ 
representing the public ; . and the consequence was that attempts wen 
made, partly by the Board of Trade, partly by the Corporaties o>f London, 
and partly by the Metropolitan Board of Works, to obtain some BAodific%> 
tion of the Act of 1860 ; and after three years discussion in Parliament 
namely, 1866, 1867, and 1868 — another Act was passed b^ a oonunittes, 
presided over for two years running by Mr. Cardwell. This oons^toted m 
sort of second charter or settlement oi terms between the companies ami 
thepublic, as represented by the Corporation and the Metropohtan Boazvi 
of Works. It was necessary to remind the committee that part of tike 
arrangement of 1868 dealt with the sulphur question in a way suggested 
by the companies themselves ; and, as might be remembered, they obje^ed 
to the enactments of 1860, by which a hard and fast line of 90 grains of 
Bolphnr was prescribed, and they suggested Beferees. The committee oi 
1867 and 1868 approved of the suggestion, and the clause appointing the 
Beferees was drawn by the ablest hand they ever had there at drawing 
(da«ses — ^namely, his learned friend, Mr. Burke — so that it couild hardly W 
said that the Beferee clause of 1868, if it had any fault at all, erxea in 
^le direetion oi being unfavourable to the gas companies. In point of fact, 
as appeared by Mr. Evans — the leader of the battle on the other ai/is^fhrn 
companies thought it an extremely good clause ; and it was only beeaaseithad 
not turned out as good as was expected that they were now trying to alter it« 
Having entered into an agreement with the Metropolitan Bouxl and tk^ 
Coppmticoi as latdiy as 1676, it woald be an aet of rauier mf id getrngwwloti 



to immBdiitel J afterwards try to alter the uranBBnjBDt with which they 
were aatiBfied at the end of the preYions year. The course of 1eglata,tiaa 
thiooghont had besn 411 attempt □□ tha part of ParliaiiiBiit sod of the 
public bodies to keep down the quaotity ot sulphur in the gex ta ob low ft 
minimam us poseihle, and it would require Tery much stronger evidence 
than any which had been giTen to induce the committeo to paea a Bill ot 
that kind, if there were nothing line in it. The oompany protested that 

.. J.J __. ._ .1 ^ njjy refleotiona upon the RefereflH, but they 

> throw OB much odiunL as the; ooold on thenit 
gruat variety of epithets. One or two gentle- 
ide aharged them witli incompeteuce, and Mr. Miebael 
orosa'cxauiinflu one of the Referees at great length to prove that they had 
no praatical experience, while Mr. Evans, who did not stick at trifles, took 
the bull by the boms, and said if they had only acted cossi^ieutiously he 
oonld get on pretty well, bat they did not. Another witness on the other 
side boldly said they were unQt for their place; indeed, from tha beginning 
to the end of the case, the counsel and pretty nearly all the witnesses who 
had an; excuBe for so doing, used langiMge reflecting npou the Heferees. 
It did not appear to have occurred to th.B company Qiat it ths Heferees 
were inefficient, unqualified, nnSt for their place, and did not act con- 
Bcientionsly, that the proper thing for them would have been to go to the 
Board of Trade and aa;, ''Oeotlemen, you have appointed afUciiiU haviug 
oU these disqualit) cations, hnt yon are not hound to reappoint them. Pray 
do not reappoint these three gentlemen ; they are unconacientiouB, snd all 
these things," There was not a Eingle. thing which the company had 
stated to induce the committee to pass their Bill that they could not have 
stated to the Board of Trade, and which that Board conld not have 
dealt with. Hul there been any proposed to change the Referees? The 
TarioBS public bodies intBreEted had not insisted that the same Referees 
Hhonld be appointed; and if Mr. Evans would tellhia story to the Board of 
Trade, they are hound to aaaume that the Board of Trade, being a judicial 
body, would appoint either one or two frash Referees, or give some chance 
of their briugiug their case before somebody else. A siugiilw thing was, 
that the Referees ahonld have been satisfactory to the companies during 
the period when Mr. Evans himself was a Referee, because he contrived so 
to modify their views that they did not stipulate tor anything lower than 
40 srains. Kcw Mr. Evans came to be appointed a Referee he (Sit B. 
Beckett) did not know. He seemed to be not ut all the kind of man ; but 
there were underground ways of doing things which ^B people knew as 
well as other people. They got him appointed, but natnrally the appoint- 
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Referees, who began tc ._ ^ _-„ ^ 

whieh the; were intended to carry out, instead ot being bullied out of it by 
s, gentleman like Mr. Evans. Kb was saying that they began to complain, 
but they did not begin to complain till last year. They took care to get all 
their money first; the; ^ot aU their pecuniary arrangements ratified h; 
ParliamnQt, they got their amalgamation with the Imperial, and a variety 
q( other small companies; and they got the price of gas sanctioned by Mr. 

Forster's committee or "-- <--j.->__ .1--. -l- — j ..a..... . 

involved a greater pricL _. -a--- 

to have that matter re-diacussed, hut the pubfio bodifls were not going to 
hamper themselves aa to future proceedings by discussing any detau of 
that Idud. The; insisted upon the bargain made as lately as last year, and 
were not going to disousa financial details. The correspondence showoi 
that the whole matter was in the nature of a personal fight between Mr. 
Bvans and the present Referees, Mr. Evansj indeed, confessed that 
he could net bully the Referees into Eubmitting to idm, as he had 
Euoeeded in bullying or persuading them when he waa one himself. 
It was notliing but a pergonal dispute, between Mr, Evans and those 
Referees, who was to get the best of it, and if they could carry out 
ot that committee any Bill Rubstantiall; modifviug the present state of 
thinga, even to the extent of the 80 or 33 grains, Mr. Evans would say, 
"I have licked the Kaferees— I tqld them 1 would, and I have," Tha 
qnsstion was, whether ParUiiment would help hfan in doing that. 
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The laftmed counsel then read several extracts from the evidence given by 
Mr. Evans, and contended that that evidence so hristledwith contradictions 
that it could not be opened anywhere and contrasted with the statementfl 
of the Referees, as to matters of fact, not opinion, without seeing that Mr. 
Evans was inventing a case for the Bill. It was his Bill throughout, and was a 
personal fi^ht between him and the Referees. Then thej had another 
excuse, which was inspired by Mr. Evans. The great difficulty which 
had come upon them quite suddenly and unexj)ectedly had been 
the amalgamation with the Imperial. His learned friend said it was the 
damnoaan&reditaa of the Imperial which had brought it upon them. Why 
did they buy the Imperial ? They bought at the critical period between 
1875 and 1876 ; that was, they got all their financial arrangements 
through Mr. Forster's committee, and power to divide, not only 10 per cent» 
but as much more as they could consistently with the sliding scale ; and 
although the sliding scale was complained of at the time, yet Mr. Evans 
said it had been a very profitable tning for them, in consequence of the 
fall in the price of coal. Having got it, however, and having waited to see 
the result of it, they then bought up the Imperial to please themselves, and 
then they used the Imperial as the excuse for getting rid of the obligation 
to reduce the sulphur, because it would have beaten even Mr. Evans to 
find an excuse for getting the free and unadulterated Chartered Company 
out of that obligation. He knew he would be met with the fact that he 
had told eVerjr committee in Parliament that at Beckton they had the 
means of making all the gas that they possibly could require out of London, 
in a place where stinks were indigenous, and therefore the damnoaa 
hereditaa was necessary. The attention of the committee was seriously asked 
to the question whether the time had not arrived when the manufacture of 
gas ought to be turned out of London altogether ; and if it should be the 
case that the company could not make pure e&B without creating a nuisancei 
the true answer to that would be, "Very well, then; make none in London. 
Make it all at Beckton and at Bow. You have said over and over again 
that you can ; now go and do it," — and would not that be an enormous 
benefit to London ? So much for the damnosa hereditaa as regarded the 
Chartered Company. But the Imperial Company had an existence long 
before the Chartered Company thought of this scheme, and had been purify- 
ing gas since 1860, at any rate, down to 20 grains, and 25 grains, and so 
on. The. Imperial never found any difficulty, and they had not been a 
company particularly ^ven to submitting to parliamentary requirements. 
As regarded the question of purification, Mr. Evans said : " We should, if 
we were allowed to go back to the oxide of iron again, use a little Ume for 
the carbonic acid." If they were allowed to go back ! Who ever stopped him 
using the oxide of iron ? It was utter recklessness on the ptui; of Mr. 
Evans to say that they were obliged to give ujp using oxide of iron. What 
obliged them ? They might choose to give it up because it would cost 
them more money to use oxide of iron and lime, but that was no business 
•f any one else's. Surely people who had a ten per cent, dividend, and 
practically the means of earning as much more as they liked on the 
sliding scale, were not the people to talk about their poverty. Why ought 
they not to be called upon to use the best possible means ? One of their 
best witnesses — ^Dr. Tidy — said he would not regard it as a question of 
money. Unless he (Sir E. Beckett) was greatly wrong, Mr. Evans seemed 
to have entirely failed in the basis he laid for the present case. His basis 
was, that he was obliged to give up using that very thing which another 
engineer of equal experience said he did use, and used with success. 
What Mr. Anderson could do at Dover, at Cork, at Waterford, and at some 
other places, though they were not so large as London, of course Mr. Evans 
could do ; and with regard to the difficulty of getting rid of the lime, that 
was obviously a mere question of money. The Essex Marshes were big 
enough and low enough to be able to receive all Mr. Evans's lime if he 
chose to send it there. At the same time, two or three witnesses upon the 
other side said they believed he used about five times as much lime as he 
need. They might be right, or they might be wrong, or the truth might 
lie between them ; but, whether it was much or little, Mr. Evans must pay 
for takkig it away if he was encumbered with it. Another question was 
whether Mr. Evans pointed out that difficulty in 1866. Could any human 



being believt tli_ 

of tu« daTtmoaa heradifat, becaase the 1 Ime he had r 
damnoaa hfr^ditiu nsa lime mode at Pi:illiBm. St. Pancrus, imd other 
pluea, and had DOthineto do 'nlth the lime at Beckton ? He knew Chat 
mlSTS, in 1868, and ioieer. and it was roftUy only another trampod-npeicnaa. 
Of conrsa it was necessary to his ease that Mr. BvannflhoaldniakB oat that 
the Corporation of London and all the chemista upon their side, and evea 
onfl or two upon his own side, were entirely wrong in saying thnt there 
was any importance in getting rid oi the aalphnr. When it was necesaary, 
he was ohemiat and everythiiiR else, bnt Mr. Bvana denied that there was 
anything in the sulphuric acid story, although It y/cn proved moat illa- 
tinotly by ehemistfl without end thnt the anlphur left in the caa, by the 
aid of the oxygen in the air, multiplied itself Into three times ita bulk of 
golphuriG B/iii; and then at some place or other Mi. Eiann Baid that tliat was 

-„.j.,__= :.,L_..L ..i-., e"rabbiah;'-biitDr.Tidy,oneofthe 

I o-f the gas company, clearly stated 

ayiug that the public apprehension 

a^li hia evidence he said that in 

' >e allowed as much 

Z reduced even to 

« given npnn the Crystal 

J , — , Jr, Pattinaon, and otuera; 

and, with all that staring the committee in the face, what view of the case 
were they going to take? It was a fairly open question how ranch sulphur 
could he got out withoot making a nnieance ; but to talk about the Bulphnr 
being no nuisance was mere recUeasness of swearing, and they would 
have to consider how far that reduction, if at all, could take place, and 
ought to take place. The Metropolitan Board and the Corporation, as 
repreaenting the public, were not fighting for mere victory; they were 
fighting beaauae sulphur waa a had thing, and ought to be got rid of, il it 
could be got rid of without infliotiug some oorreaponding or greater 
nniaance. He (Sir E. Beckett) did not know how it would be poaaible, can- 
sistent with logic, after having re}8ct«d the Crystal Palaca Bill, which 
contained an abaojiite limit of 20 grains, to pass the pieaeut Bill with oay 
modification, giving the Chartered Company aomething more than 
20 grains, whether it be 30, 33, 35, orauythiug else. Tt woiild be a strong 
reanlt for the company to obtain; but he thought Failiament wotdd have 
Bnf&oient regard to its own logic not to attend to that, even if the Board 
of Trade were aatisfied. People talked of the Board of Trade as if they 
were a sort of incarnation of wisdom; butthey were not alwaya found to be 
BO. The Board of Trade did not represent the people o[ London, but the 
MetropoUtan Board and Che Corporation at London did, and they fiattered 
themaelvea that they could judge just as well aa the Board of Trade. The 
nittee knew ten times more ahont it than the board could do, as they 



all a deluaion,Bnd that the complaints wi 

most distinguished witnesses o: " 

that he did not agree with Mr. E 

abont EUlphui' was a delusion. All throut'li 1 

the present state of science he thought tbey ou; 

as 35 graius. but that if he could see his vyay to 

10 he would do so. There was alno the evidfla__ „_ _.. .., .. 

Palace Bill by Profesacr Borff, Dr. Fronkland, Mr. Pattinson, and ot 



had not heard the evidence. 

The CHAISMiN : I am afraid yi 
way; the suggestion, be it good 
Board ot Trade. I thought it 
saw any difficulty ii 



)t shift the roaponaibility in that 
not in any way referable to the 
it as well to oonsnlt them aa to whether they 
.a case it should be adopted, but the 
reaponsibiUty for the suggestion reats enHrely with the committee, and 1 
should aay more priiuerly with the chairman, and therefore I think you 
may leave the Board ot Trade alone at present. 

Sir E. Bece;£TT said he thought it would not be reapectiul it he had not 
said something about them, as many people would rather be abused than 
not noticed. He hoped the chairman would take the rcaponsibility upon 
himself, and not thmk of being influenced by anybody in the Board of 
Trade. Another suggestion had been made by the committee— viz., that 
there should be a kind of substitute for the Heforees — somebody to be 
appointed by the Board of Trade to inquire tcoiD time to time, and have 
ezperimenta made at the gas-works; bnt he would Uke to know how 
that person, or those peraont, would dtSer in snbatance from the Referees, 
excepting, aa ho understood, those paraons would not be able to act except 
Qpon experiments conducted for tnem b^f Mr. Evans, who would, donbt- 
Ifisa, conduct them with the utmoat aincerity; but it muat be remembered 
what lir. Bramwell'i view was ol what hia positipB would be if he were 







a IMeiW) appointed uciler thoBo conditioDB, He (Sir B. B^ketl 
ipesUiig agun lor the pobli-c. entirely diBsBiiled mini having -^ 

Stiong Kppoiiitod tn jadgfl Uieir hgbti and interests, npoa the. _ 
Inonoi being obliged to con? on expeiimenta by the aidoi theii enemia 
becaQoe they would baTo an intarest in doing as little aa they iJonlA; • 
tntliilgaBinucli aathey cnold; in other wordi, be reqniieil, on behaUof' 
Beteteea, the most uulimiteil discretion. Turning to the qneatioli I 
■regarded actual nuienioe. he admitted there vaa plenty, bf 
- ■-- did not ttdmit BO mnah. It wa» yefx*a 
isoeaBarily aegatne evidaiM 



at eWdencD on behaU of a goa company was nsoe 
d, therefore, inooncliiBivB, but it wbb not the 



bacauBe it wu necBBSarily uegativa. Negative evidenai . . _ „ 

it was either helped or oontniaicted by poaitive ayidancB, bat wheji ill 
met by poaitive evidence it did not go ioc mudh. It there was a diatiw 
proof of one aingte gaa-work in the world where the pimty was kept doidi 
teanyth'-- "■--""—'— --'>■ '■<- '--' -' — ' -l-i-— . ^-- 



lythine like 30 grainB, with the same kiad of coal, without oreotisg 
ince, that would answer the evidonoe ol every guH company in Londqi 

a in England ; bnt, r ' " ■•--—. 

the effect that they oi 



i every lars-e town in England; but, strange to eay, there wM na 
iny olitei town to the effect that they could not previent the nuisana 
They had had the evidence (rum the PanB ^BntlBmen about the oobI thi 
UBed— practically it was the same coal aa nncd in London atthepresenttimfr^ 

and they kept their sulphnr down to 15 graiuB, and there was ' — ""■ 

The Referee* had made a very great miBtaka in ever trying 

raa companies how to do it. II he (3ir B. Beckett) were a Gas Bafeiee, i 
they asked him, "What do yon wont done?" be ahould refjy, ""Wl 
done? Iwant the sulphur kept out." "How are we to do it?"— ''i 
and find out at NottiugKam, Leeds, Pontefract, Dover, Nawoaatle, and 
these plaom, what they are doing ; do not ask me to teaoh you your wo 
I am here' to test what you do, end I nm here to team as weQ aa t o 
with BDch informatiou aa I oan i^et, whether the enlphnr can be keptql 
to'UiiB extent." The learned coonBel read aeveral extracts irom Dr. FrUt 
land'B evidence on the Crystal Palace DiaCrict Qaa Bill, and contended t**^^^ 
thatwdH chemical evidence of the highest eiuineDce, in conSrmatioD of 
Anderson's' practical evidence, and he thought, with those two t^ 
togetiier, there could be no doubt that Mr. Evana was aa wrong as , 
posiibly could be, not merely practically but BciDntiBcallv, in talki|l 
about his being obliged to give ap the nee of oxide for the lime. It m 
very likely that a good many o£ the smells which had been mentioiA 
ware not pure sulphur amona, the public noae waa not very senaitivB as 
smell, and ii they Bmslt anything unpleasant the; would probably oa 
etude itwas the sulphur in the lime, because they had heard Uutt tl 
snlphiir did cause a uuiaance. The committee bIbo had the evidenoa' 
Mr. Loam, who stated that at Nottingham they principally naed Hi 
for purilyiug; although they used oxide ol iron in the catch pnriSeM. I 
also stated that the farmers came with their carts and took the lime mfi^ 
as they liked, but they had no complaint as to nuisance. That lad to 
another topic. It was thought ■LVorth while by one ol tbo learned connsd 
to oak this question : " In 16T3, when the Corporation and the Board of 
Works brouHht in a Bill conjointly for buying up the Limdon Gas Oom- 
panien, did they put in any limitation as to the purity from sulphnr f and 
tbe answer waa "No" Itwas thought u groat triumph to get that answer. 
But why need eoiporatious put reatrictiona upon theniBelvefl? Tbera w» 
the Corporation of Nottingham, who had the gaa-worka, and thay had no 
reatrictena, yet they rednced their aulphnr as low as they coald,l)eoauie. 

_. .1 ti: ;„.j :i. jj. ^^^ reolly idle to ask a quBBtion 

■i.i B, also gave hifl positive tnowlei"-' 

as a' raason f or reqmnng what lie did require of the London Qbb Oc 
paniea. He said that he visited Edinbnrgh, and lound that lime ■V 
naed entirely there ; that the works were in one ol the beat ports i ' ' 
town, — between Carlton Hill and Canongate^and that he went coj 
over them, and spent Borne days with the manager. Re was living B 
Prineea Street dnring the time when the wind was blowing from f" 
works towards the hotel, and there was no nuisance, and ther- ~ 



nothing in the gaa which gave him reason *<i suppose that it would . It 
impoBnbls to ptui^ it byJisit' H'^- Audenon likowiae aoid thai btt * 





aged for 80 ysara in managing e^B-wMk^iad be moitioned the 

thingB that he had used, and also how he used the lime. [Evidence read.] 
The cimunittee had tbns three diatinat proceeaea before them : they had 
Dr. Frankland'a Btatetuaut that at Uonchester thoy did it without any 
lima at all, or \my little ; Mr. AndersoQ . Baying that he used both lime 
and oxide; and Mr. Laam'e evidenoo thut ne did it with lime; bo that 
there were three diSerentwaysflFtreatingiC, and all sueceasfully. Mr.HeiBoli, 
18 examined in the Crystal Palace case, a|Bi> stated that the PhCenix 
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the QO gceius canditian, as a 

was oIbq the clerk ol the 

■ia« of Edwards, who said the be 



the 20 graina condition, 

alBO the oaae of Bow, abont whiah Mr. Evadb stated thnt 

SOBed to the air, became pnre after a certain time, anc! bad not much ameli. 
. reference to Beckton was likewise made somewhere in Mr. Bramwell's 
. evidence, if not in othera. 

Mr. Pope : Mr. Bcamwell was never there. 

Sir B. Becetett said that Mr, BramTCelt stated that he had been to 
Beokton, to Bow Common, and to b good many other works. He also 
■tated that he had seen the prof^SBfl carried out at Beokton without a 



Mr. Pope : He ni 



w the process at Beckton in hia life, I say that 

leoktoa 

jd! 

The whole works would be a uaisance. Q, Woold not the lime proce 
a nuisance?— A. I do not believe it need be." Nothing more need he said 
abont Beokton, and, aa regarded Bow, Mr. Wigner, bb well as Mr. Evans, 
laid there was no naisance there. As regarded Fulhnm, it was certainly 
open to the remark that Dr. Tyodall made, that, when he and his wife were 
there, and they both had very good noaeB, although there was every 
poBBible means to iadace the laws of nature to behave dEcentlv, the 
plooe woold not atink. Then there waa Mr. Geol'ge Livosey, of the Boutji 
Metropolitan Company, who was not the man ta blow hl^ own trumpet, 
but he told the committee what he managed to do there. He stated that 
the average result of the testings for tSe quarter ending Dec. 81, 1B76, 
had been only lT-7 grains in 100 cubic feet. He also stated that in 
December, 1875, hia gas was ten timea over the limit of 26 graiua allowed 
during the six winter months, and in the month of Januaiy It wa« te^ 
tto«a in excess; but from the end of January, 18T(), up to the end OJi 
Febmary of this year, there waa not a single excesa, and then the esceBEes 
esme on, although why they came on he never could find out. Aft 
regarded Mr. Jones, he (Sir E. Beckett) waa glad to hear Wb evidence, and 
puticnlarly glad to find that he on no sabatantial point contradicted 
Mr. Bramwell, nlthough he could not help thinking that Mr. Bramwell'S 
statement as to what had been done with the pnrifler immediately before 
he was there mnst, from the nature of thinga, be right rather than Mr, 
Jones reaollaction and thinking. Mr. Hawkeley had mentioned anotbet 
mode of getting rid of the nnisance; at any rate, he said very positively 
that it ccnld be done, not only from his Nottingham Bxperieuco, but from 
other circnmstancea. Hia friend, Mr. Riohatds, who cross-examined Mr. 
Hawksley, thought the best thing he could do would he to throw a little 
odiom ^on that gentleman by Boggesting that if the company had come 
tohimfirst they oonld have got his evidence; but ho (Sir B. Beckett) had 
a very strong Bnspicioa that there had been some very good reason why 
they did not call Mr. Ha-WkalEy, bacanaa it wonld be the most natural 
thing that he shonld be the Arat person they wonld go to when they 
wanted a acientific witness. In 1867 Mr. Hawfcaiey was on the side of the 
gaa companies, and therefore ansiont to say everything he conld for 
uiem ; but, in the conrse of his exair.iusitioii, he said that he dionghi 
a better mode of putificatioB had been diBcoversd than had at that tittia 
been spoken of, an.I that waa, to continue the nsc of i,:liCu of iiuu [or 
tsMng out the solphtiretted hydrogen, and tben od^ using the iimo for th^ 
imrpose of tijdng out the remsiining binljihide. His opinion was that by 





tht MmbinttioD of tb* two proceiMs, the works could be curied o 
wbare they were, but tlidt the nfiect of the double proceiB meant » ooit a! 
about Id. per 1000 feet more, 'llut was a IoUrftbl:r good reason itby the 
Compuiies did Dot ask Mr. Ha.wbEley to give evidence for them ; but 
they might as well h&ve bad the decency to look at that matter 
they made tfaat charge. Haviiie gone throneb those different d 
lions of tbemodeBofdoiQethia baaiueaB,ho(SirE. BeckeU) thouebt that I 
if there bad been only one inalaad of about a dozen, that wooM be ■ f 
decisive answer to the allegation on the other side that sulphur down (a J 
SO grains could not be eot out witbaat creating a conBidersble nnuaiu)* 
It was plain that it coold, and it nas also plain that one of tbeir mori. 
valuable witnee^i'E. Dr. Tidy, was cuuvinoed that it ought to be done, if UM 
could, thouab hu did not know the meanB b^ which it could be i' 
•Itbaugh otior poople did. Ha made a Bnggestion which appeared ti 
venr pregnant one. Be said thay ought to pay for having Hulphui 
whicfa probably meant that if they w — '" '•"i-* "" ~ — ' — 



, ^ . . be let off a certain amoimt of 

sulphur, they should pay Bome kind of penaJtr for everyfl grains Boletofl. 
Mr. Vernon Harcourt iiIeo said he would rather pay twopence more and 



have the gaa pure. There bad not been a single eaieiiti£c witnnsa worth 
talking about who had attempteii to prove that there waa auy real diffl- 
cnltv in complying with tlje Act of IGtiO, much more with the requiaitioiis 
of the Beferees, which wtre at any tate five degrees easier in winter, and 
might also be made live degrees a^aeier next winter if they could oonvince 

either tho present or some other BofBrees that they ought *- ■■ ' — ■" "" 

"--* — —•- '■-* -n behalf of the two pnhUo bodies, •-- ' 
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and solely at 
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Mr. Ri 
spirit, becanne the Board ol Tia.de, by wbof 

to da that which the gas company were asking the committee to do. But at 
the same time, inasmuch a« the Bill, if it passed, would withdraw from 
the jurisdicton of the Beferees the power vested in them of determining 
what amount of impurity in the form of sulphur should be allowed in 
the caa, he thDoght it waa not Btherwiae than releyaot to the questii 
eee how far the Itefsroes had discharged that duty which Parliamer* 

imposed upon them in reference to the legislation affecting gaE. 

thought there could be but one opinion in the minds of all who bad fol- 
lowed this inquiry, that those gentlemen had done themselves infinite 
credit by the way in which they nad dischaiRed their duties in confoi 
with their instructions, and with the spirit uf the Act of Parliament- 
thought also that there could be uotwo opinions that they hadi ' — 

delicate and difficult position to fill, anda somewhat invidiou , „ 

they had succeded in disoborging to the utmost reasonable satisfaotion of 
everybody who had had au interest in the way in which their duties were 
being diacharged. It was quito clear that the Acts of Parliament nndn 
which they had iurisdiution provided for more than the entire removal of 
sulphuretted hydrogen, and that idea could not he better eipteased than 
in the way thoae gentlemen had themselves eipressed it in their letter of 
MarobS, 1877, in which thay said that "it is clearly the " " 

Acta now in force, that the ge 
amount of snlphnr in all fo , 
retted hydrogen. The question we have had to decide is, how far thli 
amoont can be reduced, considering what is reaaonable, and eBpecially 
the necessity of avoiding uuisance." That was the interpretation— and a 
correct one — which thoy had put upon the Aot imposing those duties upon 
them, and it also pnt them at once light as to tho limits within wUCh 
they had conducted their inquirieE. He was perfectly certain thai those 
gentlemen did not require any vindication on his part, for they had amply 
vindicated their appomtmont liy the Board of Trade as the moat compfl- 
t«nt men that could have been found to undertake tho duties imposed 
upon them ; bat there had been one or two rematkB thrown out by them 
which ought to have been mat jo, & different way by the promoters of tlw 
Bill, and they were nlentioned with a view to the juBtifloation of tha _ 



J 



le nhich the EatflreeH hud udopted. Those gPDtlemen, i 
refecTBd to, pointed out what, in their opinioD, had been the cause of the 
incraaae of Quisanoe wJiirli had ariBBii -withiii the previouB sii monthi, 
dithoueh the pioportion of 6iilphnr— namBly, 20 to 25 grainB— had bMn 
in cpeFaticQ for fonr jbatb, and they put forward a very strong opinion 
npan that point. They found there was no uniformity of syatem at the 
different works of the company; they found that what v" ='—:• 



good at one works was not carried out at other workB, sjid it took a, two- 
fold foTiQ— first of all, there was the proceea of opening the pnrifiei, and 
n which they ventilated the Itme, and endeayoured to get the 



gaa free from those impuritieB. The neirt thing, distinct altogether from 
Uiat, was the way in whioh they removed the obnoxioaa lune after it 
had answered (or wna supposed to have answered) its pnipose. 
They found that the purifierH were under cover at Keusal Green, Fimhco, 
and at Beckton. hut that they wore not under cover at Fnlham, Bromley, 
aud at Haggerston. The inference to be drawn from that was, that if it 
was a good thiug to put them under cover at one place, it would be at all, 
and the committee were doubtless impreaaed, to a certain extent, with the 
view that it would be better that the pnrifiers should be nnder cover. Had 
the promoters proved that that statement was wrong, or had they called 
any gentleman who could contravert the ■opinion which the Referees had 
expressed ? Again, the process of removal varied. Fulham, which was 
deficient in one respect — namely, that the parifiera were not under cover 
— contrasted favourably with other works as regarded the removal pro- 
CBBB. The Eeferees naturally said, ''Why can you not take the same 
precautions at other places with regard to the removal of your refose na 
at Fulham?" And it might have been expected that the gas company 
wOold have shown why they did not; but tliey had done nothing of the 
kind. There was another point, which Mr. Vernon Harcourt mentioned, 
but which had not been allnded to again in the inquiry, and to which, in 

C' latificatjou of these gentlemen, the attention of the committi^t^ ^bonld 
e dravfn— viz., that they were not to act aa the companies engineers, but 
to point out to them tJiat, if certain things were not done, the Referees 
had a right to expect the companies to show how far that which they had 
done waa right; but there had been no such evidence. Mr. Harcourt 
stated he tried an experiment which was ultimately terminated, not because 
the prooeaa failed, but because oi the accident which had happened to 
the apparatus. Than he said, " My belief ia, that if the company were 
willing to make a trial of thiii proccES it would be practicable to overcame 
the engineering difficulty, hut more thaji 1 have done in the matter I 
cannot do ; it mnat rest with the company to tn it or not." Subsequently 
& question was put by the chairman : " You think that it ought to have 
been lolloned up 1"' To which Mr, Harcourt replied: "I think it ia an 
alternative proceaa. I have already expressed my belief thatthia process of 
pBrificition by time ia practicable. I think that, with those imptovementa 
which Mr. Evans has introduced, it may be continued without nuisance ; it 
accompliaheaaa complete apuriCcatiou as the heating pi oceas would accoxr- 
phah." He (Mr. Round) allnded to that part oi the evidence more pai - 
ticnlarly, because it seemed to have been assumed throughout this inqoiiy 
that gaa could only be purified by lime, and that it neceasarily foIlow^fU 
that an additional nulaauce was created by that Ume. The Referees eaid 
the alternative process could be adopted, and that they had not advanced 
anything that was not a practical matter; and if they retired from that 
room with the impression that nothing th«y had heard hod changed their 
opinion in any way, it was because the ctiier side had not shown that 
those testings which had been made from time to time by the Referees 
had not been fairly carried out. The committee would see how difficult 
it WBB for these gentlemen to act if, wheii going to one work, they founl 
Mr. A. doing one thing, and on goi-Di; to Huother work they found Mr. Q. 
doing another, and then on going to anotherwork they found Mr. C. doing 
■ third thing. As they pointed out in ono of their letters, they aaid : " It 
might naturally be expected that a gas companv supplying more than 
half of London, aud having aboat It.IXIU.OIW cI capital, would have 
some eminent leapouBible and active head engineer to direct and control 
their scientific and manufacturing arrangements. But there is no such 



tiUH position ; Md the Dunageuieat is in oaoh oobb left to a local aaaaii 
leadeuLul liie ipoalnl |iUce o[ msnutaatiire. Wb have do reason to danU 
the oompotency o( theae geutleiaeu lor the positions the; hold — indes^ 
we knov Boaia of them to be mao of ability— bat we notice among thtn 
a Rlngnlur ditertitj of opinion ocd practice, ood some disincllnatiDn, par? 
hapi natural, to copa with a problem new to their experience. Th^tasn 
bxpresled their TsaainesB to tr; itu;; euggeatinus made by ns; end webtm 
poluted DBt gome of the more obvious defeotB in the procenaes we hilfr 
■■en; but it la not onr proline e to act as the compauv'a en«na«n gK 
ehsoilcal adviiiera. The aOscnce of any well- qualified technioal headwiB: 
whom we could communicate on the general problem has been a sonice if 
continual iuconveDieuce, and we ace convinced that if the EubjecCwfiA 
eameitly taken Lu hand by a peraoo bo quaMed, all the difSonltia 
attending it wontd soon diHappoar," Upon that he would ask, bad theif 
b^eu a aiaele tittle of evidence addressed by the other side why theoW 
■hould not be auch an adviser appointed? The Gsfereea having eipltuiui 
lu Buch a lucid and Batisfactory muilier the way in which they had dS^ 
charged their dutiea, he (Mr. Hound) felt that it would not be othaniiA 
than beoomiug iu hinj to point out that the other aide had not shown Qui 
anytbiiiB nhich the Referees had advanced was otherwise than pedeo^ 
oompatiDle with what might be done, and that they had discharged Hbai 
duties in a manner entitling them to credit, and to the great ' ~ ' 
of those who appointed them. 

The CaAlmiiK : With regard to the remarks you have just 
>ay that, as to the exercise of the discretion vested iu the HeferMi .. 
rei^ard to this qaestton, it ia & subject upon which I will express 
opmlon until the committee deliTertheirdecision upon the whole qut" 
before them. As regards tbeii general capacity in fulfilling the 
whtoh thev hold, that la not a m&tter into which the committee have 
right at ail to enter. It would be, I may say, impertinent for I 
express any opioioi) upon that subject; but, so fat as regards the 

in which the Refarees have given their evidence, I may say, vi 

concuirence of the others membeiB of the committee I am sore, ttut it . 
been entiroly frank and Batisfactory; and I think, as we aaked 
geutlemen to attend, not ns witnesses npon either one side or the 
but to throw light generally upon the sabject. they were qnite justified 
giving their evidence as they did. 

Ur. RoUKD : Upon their part I thank yon lor that exprosaion of opimoDt. 



Wedkesiiat, June C. 
Mr. Fopx, in replying upon the whole case, said, he would not follow & 
H. fiechatt into the vein of peraonal observation. It was difficult to reooj 
nine his learned friend in his new mantle. They had been accustomed i 
regard him as the champion of the gas and water companies in Farliamei 
and ont of Parliament, in the columa of The TiTnea, and in every capocil 
in which he could faring his versatile eeniusto bear upon the questian : hi 
he had nowdecently wrapped himaelf up in the mantle of the MetropolitS, 
Board of Worka and the Corporation, although the cloven foot peeped (roB 
beneath now and then. Hie learned friend had hoisted Mr. Evans into S 

EOBition, with regard to the pceaent gneetion, which mnst have astoniaheA' 
im. It appeared that the whole ciise was the invention ol Mr. EvanlT 
for the purpoBH of eiialiling hini. to carry on a personal eonteat betwera 
himself and the Refer ,i.s, and that gentleman had been charged wtUilniM^ 
evrate statements aud viu:L.ut laagnage, which ehonld rathi^r have oom^ 
mended him to the attention of his learned friend than have induoed lulit 
to visit Mr. Evans with hia censure. He (Mr. Pope] really thought ^1 
beat thing he could do was to brash aside all stuB of that kind ; and IW 
would again state, aa he stated at first, that he did not det ' ' 
■■ ' Lp with regard to the Referees, except to speak of them 



*^of'^«i 
^.. eapeot. The most which he had said, and the most MW 

Bvans hsd aoid, though he spoke it in rather plain language, was that thi' 
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It 'wma Do^ HierebiTe, tlie gnat and nfiacUevoiu sril which the Hetm- 
liulitMi Board udllie Coipnn tf km ■mmod tolhiuk, inafrnDcfa an the restrie- 
tian> or pnsa^tioiia wen b be KMsnaUe. One ol the fint eUments 
ia Hie oonndeTBlion of (ha naaODiblmesi of a praposil was ithelher 
-AanmedrmaemmuaRintewitbtiie nisehirf, or vas larger tbui ira3 
nBMMy.fnoidcitoget ddof tiut incmiTenJetice. Tbe era of the pre- 
HIM* Of SO gnins of ml^nir, it had been coneeded 00 the other aide, wu 
c4lMicnat oomeqiuaioa to Om coBsmner; uid it was tartfaer conceded that 
ifitataaiildtamaittthat,incnderto nbtwn. an advantage, ioevilable mischief 
mm nnr—iniird toUie wbole poUic, then the figures need Bolcost the com- 
iilltliWi iiiiiili liiiiililii ■! tiri wilit Hifj 1111111711 hi 1 1 1 III! I 111 to, becsnse the alter- 
nBvfl waasnundtDiim of W grama; and he (Mr. Pope) might saj at oiiQe. on 
0M «art of Qie campaa;, that wbaterer mjeht be the vieir nlurh tbe com- 
■Mm nMimately ent«rtaiiied aa T^arded the piogtvat of inveotioli. as 



Mgarded the tuioptiou uf utbei prooeieas, and s.h regarded the invention at 
auieluiiarj br nlucb th&t might be deielaped ot initiated apon, ^ley 
woali be entuelj content if, instead of uftssiug the Bill in its integii^, 
the Buggestion which be vaotursd to throw out at the commeneeiiMai* 
ehanld meat with their ftaaeiit — namely, that the maiimam, instead a 
being 20, should be relaxed at present to a maximum uf 40, " ' - - 
be preferred, ench an average as that represented ; leavme it. 
the discretian of the oommittee tu deal with other parts of the case ii 
manner the^ aketched out in the suggestiena which they laid before t^ 
parties previous to Whitanntide. Sir E. Beckett Lad contended (and 11 
that seemed to lis one of the fallauieii of his argument) that it was t^ 
duty of the Befereea simply to lay down a sort of canon, with whieh tl 
companies must oomply. In otherworda, his theory v 
Beferees came lo a oanclnnion in their own minds that a . _ 
KTAiDB jcigbt be presoribed without nuiaanoe, it was their duty to preBcriba 
that maximum, aJsd leave the companjaa to carry it out at their peril, uid 
it the lime procesB would not do it, to find out aometbiiiE that 'would. 

That was not the intention of the leeislation oi "■ "" 

it that parliament had said was to be the rule i 

will of the Beferees; not even the opinion of the Beferees, howsi 
Bameatly and however honestly entertained, bat it was: "The T 
Referees shall from time to tjme BBcertain with what degree of purity 
onably be required;" not " absolutely," hut " 



it t ha 



matter irtdoh' ._ 

a contended that it would b% 

L, who eutertiuned Bcientifla 

those opinions at the peril ot the 



ably." The reasonablenea 
to enter into theii oousideratian. Could 
a reasonable thing for a body of gentle 
opinions at Uieir own, simply to force those opii 
compsuieB, without being able to suggest a mode by which they could 
earned out. In the present case there was a remarkable feature — that 
there had not been a single instance in which the Referses had suggested 
anything which eould be carried out, whiuh had not been carried out by 
the oompaniea bond fide, in Rood faith, Mr. Haroourt had had on oppor- 
tunity— perha^ not to the fulleBt extent be would desire, hut at all evento 
to a very considerable extent, and at a very large eiucnee — to carry out 
what appeared to bim a, hopeful process, but trhicb had not aa yet 
developed itself into a matter of eulficient praetical value to enable 
him to Hay, " That ia a process which I think you ought to adopt, and if 
yon do adopt it you may accompliah this." All that would be reason- 
able, but in the meautimti whers were the company? Were they 
to be Bubjeot to an arbitrary hard and fast dictation on the psrt 
of the Beferees, however competent, when the Act of Parliament 
said it mnst be reasonable, and, thereforo, not only reasouaUe Tritli 
regard to the make and supply ol gaa, hut reasonable also with regatd lo 
the msie and supply of gsa continuQUEdy, aud without cauaing a nniaanca. 
It might betrue that there had been days on which, say at Fulham, Pro- 
teHBor Tyndall, with his excellent organ, and with the aBsiEtanoe of the 
olfactory sense of the lady who had accepted his name aud fortnne, lud 
touud it difficult to detect the immediate preaenoe of a nnisoaice there — it 
might be from the atmospheric condition ; it might he because the pro- 
cess bad been working perfectly; or it might be from many other circom- 
stances; but what had to be eeen was whether the conditions were mch 
that those circamstAuces and those c ~ 



3nt, 1 



, .- ,11 allegation were sustained Bueb as that Boma- 

what heedlessly and incautioualy thrown out by Mr. Bramwell, that tbs 
processes were purposely made a nuisance, be (Mr. Pope) did not mean la 
say that that would be a reaBonable thing for the company to insist apon aa 
an eicuBB ; but, on the other hand, what was to be looked to, aceormn^to 
legislation, was some process — the Unie process, or any other — whinh 
eould be empla^edaontinuonsly, without at sometime or other occasioninf 
' justify the rcjectioiiof that process. It muat not 
~ ' '-- ' ■; must be a reasonable procaas, con- 
result aa a matter of pnicticil 
ordinary workpeople, and in the 
when that process was canied 



the 
:< hand 
ordinary proceBB, 



a large scale, for the purpose 



dittrict. That was the meaning of i1. and th»t was the r«asaQ why 
Padiament inserted in the claase empowering the Board of Trade to con- 
■tmcC the tribunal, that one of its niimbpr ahoutd bn practically acquainted 
with the manufacture and auppl; of gas, not bei'anse either Parliament or 
the companies doubted far one single moment that Mr. Harcourt's know- 
ledfie, gill! knowledge, waa of the mgheat character, both as regarded gai 
and as regarded the chemioal combinations and resnlta which arose from 
the manufacture, but because of the difficulties in the practical mana- 
factnre which were known only to those who had the management of men 
and the management of large concerns and operations. Those who had been 
accustomed to Lancashire and places of that kind, knew many in^tsnces 
ia which the most perfect and beautifnl laboratory experiments utterly 
failed when they came to ha applied by comparative rule of thumb, and 
also through the awkwardness of the ordinary workmen emploved- 
Under thoea circumstances, in what position did matters stand? Was 
it not demonstrated, as far as eTidence conld demonstrate it, that, con- 
tinuoaaly, at all avents, the lime proces-s could not be conducted with- 
out producing the resnlts of nnisance in the neighbDurhood af these 
works? If t£at were so, the question seemed to bo, was the mischief 
which was of no great consequence — namely, the preeence of 20 grains ol 
Bolphur — anfBcient to jtistify the committee in forcmg upon the public the 
lime procesa of purification? That was the isaae they had to decide; 
and, dealing with the matter logically, there was hardly an escape. He 
(Mr. Pope) vantured to submit that the idewwhich the committee aeemed 
to entertain (though, of courae, they pledged themselves to nothing) 
before Whitsuntide, waa one ivhich might well be sustained now, notwith- 
standing all the suggestions of his learned friend. Sir Edmund Beckett. 
What did he sug^at? First of all, he said there were various means 
which might be ^opted in order to mitigate the nuisance, and so there 
were. He said the company might enclosethepnrifiera in a building, bntit 
was difficult to understand the philoaophy of that auggeslion. The Btint 
might be bottled up for a time, but out it must come same time or other. 
When Pandora's boi-Ud was removed, ont must come the contents, what- 
ever the consequence to the public; andiC a large mass of gas was penned 
ap in a building, it might increase for a time the inconyenieuce to the 
■workpeople; but out of the windows, or ventilators, or chimneys, it must 
come at some time or another, unless it was condensed. Of course, it 
might be that by having a tall shaft, aa seemed to be suggested, the eon- 
tents of the receptacle might be conveyed to a great height, and then dis- 
tributed in the atmosphere, so aa to diminish the smell, by having a 
larger amount of air through which it could diffuse itself when it 
fell to the ground; bat, after all, the question came back, not whether, 
hy any eierciaa of human ingenuity, something could bo done which 
wmild mitigate the nuiaance, but waa it reasonable to reqvura all those 
things to be done, when, after all, it was of no great consequence ? It did 
not appear that buildings would obviate the mischief. At Fulham, for 
instance, there were no buildings over the purifiers, but at Pimlico 
there were, aud at Beckton there irere ; and it certainly made one raise 
one's hands in amazement to find Mr. Bramwell talking of Beckton as not 
being a nuisance in itself, when Beckton was the place where all the lima 
was carried to, and where it ivaa distributed upon the surface of the 
land; where the purifiers were worked the longest ; and where, according 
to Ur. Trewby, the inconvenience was felt the greatest. It waa also 
Buggeated, though they could not tell how, it is not their duty— but some- 
how, by some other process, the company ~were to do the thing without a 
nnisauce, and Sir E. Beckett bronght forward aome portions of the evi- 
dence given on the Crystal Palace Bill; but, looliiag at that evidence and 
weighing it, he (Mr. Pope) did not believe "they did accomplish the sulphur 
punficatiou without a nuisance, as they thought they did. Knowing Man- 
cheater and its gas-worlta well, and knowing that in Manchester there waa 
no prescription as to the maximum of eulphtu- impurity, be hesitated to 
approach uie snbject with the intrepidity which distinguished his learned 
fnend, who said that at present they accomplished the purification without a 
nuisance. He [Mr, Pope) would not undertake to say that they were 
always making a nnisauce ; but he would undertake to say that when they 



did uDt tha; ware not pnrlfrin^ the gM. But, nller aH, whtti idle non- 
■eaas it was to take caus in Tliich oarporatioDa wero the owdsts of gfts- 
WOrki without lentrictiuuB as to Bulplini impuiitj aa governing ■ case liie 
the prMent. He lliDnglit it had olznaflt passed to be oom&ioii uu>wledg»~ 
fil« OoriKiratiDii anci the HetropoUtan Board ol Woiks mnlt know it 
well eaoui^^tbat (he publio would eutamit attheliaitdB of apliblio ao^io- 
tttj to thing* which the; would raBent with an antcry if thrij were Id the 
llBDdB of a pi-l*atB coiapaaj. II, inataad ol beini The Oaaligfafi and Ooke 
I Oompany, lae Oorpulation were mauafaatiirine the goa, would there haTe 
I 1m«i anf oUtCiT upon the part of the pubUo, either aB to sulphar imparity or 
•fOything elae f Olearly not ; people looked upon nniBancea inflicted Upon 
them by their governing bodies >b something whioh the; could not help, 
tnd the)' would net fnter into a contest withtheui. As regarded Dover, tdierft 
WMDo analynsof the purity of the gss, eioept such as Mr. Anderson made 
far himself, but, since the adjouinment, he (Mr. Pope) had been in ft 
posltimi to ask that gentleman what the real pnritj of the Dorer gaa 
ifa>, and, although not allowed to sa; it as evidence, if Mr. Aiiderson eame 
Ud said he pariUod his (i;as below- 30 grains of sulphur with lime in the 
I condition in which he prudaeed it, he (Mr, Po^ef did not believe it. Then 
I the; hod Newcastle quoted against them, and it was a pity he hod not had 
I fbe opportnnit; ol orDSB-eKamining Mr. Pattinson in that case tm W6ll M 
[ In Ihe Crystal Palace case, beciaae he would like to have known what 
^ the qaaUn of the Newcastle-npon-Tyne gas was during the month of April, 
and bow far there was a Boppfy without a uuiaance, and with the nihoitni 
td purity specified by the Act of Parliament. He would much like to haT* 
askedhim, from his own report of limt April, whether there was not as DRtob 
Tariatlon as between 6 grnitis and SO; and, therefore, to talk aiiont thoW 
whioh were irregolar in their nature as being authoricieB with regard to 
ftatlibiohwag to be a continaous operation, was to quote cbsM which had 
Ad relevanc; to the point at issue, and which might be put upon the shelf 
M liot being aases on all fours with the present one. He understood bis 
learned friend to say - " You do it at Fulham ; do it everywhere elae." 
But did they do it at Fulham ? Undoubtedly oocasionally they did— that 
was to Bay, there were occasions on which persons had visited Fnlhnm 
and had not found upon the works that nuisance which they 
would Bipect to find. He hoped that when the committee vitited 
Fulham they did not afterwards experience any ill eSetts from hating 
inhaled sulphuretted hydrogen, Bnt, stall events, it only amounted totfad 
fact that at Fulham there did exist conditionswhicb, under certain eiroom- 
Stances and at certain ttmeB. appeared to secure comparatiTe immnnity 
Irom nuisance. At the same time, as he had already said, occasional 
immunity from uuisanee was not sufficient, unless it comd be secured thai 
the ciccomstanoes which cacsed thirtt immunity abould lie conatant and 
OontinnouB, beoaBae that was vhat the legislation provided. Those vha 
-Visited Fulham during the lost month had nsiteil it during the beat 
eme of the yesf, to begin with, when the make was smallest, when -Uitf 
atmospheric oonditionB were at the beat, when the damp, close weaker, 
i^hioh waa the most favourable to the development or propagation of » 
■tink, did not extat, and when there was, comparatively, a OreeKe whidit 
•Waald convey an* unpleasantnesa away taster, and diatrioute it or diffoitf 
it in the surrounding atmosphere. !But they had had the evidence of Ijar^ 
Charles Thynne, of Mr, Yeitch, the narseryman, and of Dr. BaroJay, to 
prove t^t at times, at all events, and freguently—although at other tImeH 
6 was minimised— the nuisance eiisted, and e:iisted with great intensity-.- 
[Evidence quoted.] Was not the evidence given concluBivo against the" 
ungenerous and unfair theory his learned friend threw out — that becanBS 
U wu ibeii interest to create a nuisauce that nuisance was created, and 
fer no other reason. II was as mnch the interest of the company st Bow, 
whioh he quoted as a place where there was no nuiaance, as it woa any- 
vhere elae. It was as much their interest at Fulhma as anywhere eu«j 
and yet at the very time when, if any interest existed in it, Uiere shocM 
be a stink, there waa not one. It was (fuite clear, ss a fact, that Mfc 
Vernon Harcourt and Professor Tyndail had been known to be there av 
Beterees, with a view to ascertain the existence uf a nuisance, and fiodintf 
there waa none, or thinking there was none, was the beat possible proof in 
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the bona fides, at all events, with which Mr. M'Minn was endeavouring to 
carry ont his process; because at the very time when it would be most 
to ms interest that the nuisance should be smelt, the least nuisance 
was found, and tiie least nuisance was appreciated. If that was the case, 
did it not answer the whole matter ? Taking the balance of advantage, 
was it worth while to insist upon a process bemg adopted in the Metropolis 
lii order to accomplish that which Mr. Harcourt said was in itself oi no 
great consequence when it was accomplished ? He (Mr. Pope) ventured to 
think that uiat which the chairman had pointed out as the real question 
in the matter might be answered affirmatively — ^viz., " that some such 
relief should be given to the gas company, as on the balance of con- 
venience, because they think that the mjury to that part of the public 
which suffers by the process of lime purification is, on the whole, greater 
than the inconvenience suffered by the consumers and the public by a 
slight increase of the maximum of the sulphurous compounds." It was 
admitted the chfmge from a maximum of 20 to a maximum of 40 grains was 
all that was necessary to get rid of the lime purification, leaving the 
committee to deal with the question of future invention in any way they 
inight think fit. His learned friend had suggested that, supposing the 
conmiittee should come to the conclusion that the disadvantage of the 
nuisance was greater than the advantage of sulphur purification, they 
should still eniorce that sulphur purification, and compel the company to 
remove their stations outside London; in other words, he would read the 
Act of Parliament as involving not a '^ reasonable restriction upon the 
company," but as involving an intention to compel the sacrifice of property 
and interest, and capital and convenience, which was necessaiy in oraer to 
exclude from the centres of .population tne stations of The Gaslight and 
Coke Company. He (Mr. Pope) hoped the time would come when it might be 
consistent wi^ the requirements of the company to do away with many of 
those central stations, and to make their gas outside the large area of popula- 
tion ; but it was well known that it could not be done in one station, because 
the risk and the danger of leaving three-fourths of London in darkness for a 
night, through an accident at that particular station of manufacture, 
would be too great to be contemplated, even in the face of his learned 
friend's favourite grievance, sulphur impurity. But supposing there were 
to be two or three outside stations, they could not sprinff up iii a day. At 
that moment, as Mr. Trewby had told them, the capital of the company was 
being expended in the enlargement of Beckton as fast as they could do so. 
They could not enlarge FuLham, because, notwithstanding his learned 
friend's contention that there was no nuisance there, the Imperial had 
been twice refused by Parliament leave to enlarge those works, the 
inhabitants having protested that that enlargement would involve such a 
nuisance that they would not endure it. The committee were not asked to 
le^slate that day for that which was to be permanent. The company 
did not say that circumstances might not arise which would justify 
Parliament and the authorities in dealing with the question of impurity 
hereafter ; but what they did say was, that the suggestion that they were to be 
forced to remove their existing stations, by the pressure of a thing such as 
this, would undoubtedly be so monstrous a suggestion that it could not have 
emanated from the Corporation of London, or the Metropolitan Board of 
Works, if they desired to deal fairly and reasonably in this matter. What 
was to be done in the meantime ? Whatever enlargements and improve- 
ments The Gaslight and Coke Company underwent, wnat was to be done with 
regard to those districts which must have gas, and which would have the 
nuisance, provided the committee insisted upon having that which, after all, 
was of no ^eat consequence— gas with a maximum of less than 40 grains 
of sulphur in 100 cubic feet ? This really appeared to be the whole matter, 
and he therefore ventured to submit that the question stood exactly where 
it did before the Whitsuntide holidays, and that the committee would, 
do wisely to adhere to the inclination of opinion they then so kindly 
expressed. 

The committee-room was then cleared. After some time the counsel 
and parties were again called in, and 

The Chaibman said: The committee have decided simply to declare that 
the preamble of the Bill is not proved. 
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